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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
GENERAL STATEMENT

The Construction of Facilities (CoF) appropriation provides contractual services for the repair, rehabilitation
and modification of existing facilities, the construction of new facilities; the acquisition of related facility
equipment; the design of facilities projects; and advance planning related to future facilities needs.

The funds requested for FY 1989 provide for the continuation of prior year endeavors in meeting the facilities
requirements for the Space Flight and Space Station programs; initiation of a structured multi-year effort to
restore and modernize NASA"s aeronautical research and development facilities; repair, rehabilitation and
modification of other facilities to maintain, upgrade and improve the usefulness of the NASA physical plant; minor
construction of new facilities, facility planning and design activities, and environmental compliance and
restoration.

The projects and amounts in the budget estimates reflect Space Station and Space Flight requirements that are
time-sensitive to meet specific program objectives. Other program requirements for 1989 include construction of
an auxiliary chiller facility at the Johnson Space Center, modifications to the X-Ray Calibration Facility to
support the Advanced X-Ray Astrophysics Facility Program at the Marshall Space Flight Center, modernization of the
Space Environment Simulator and modifications for utility reliability at the Goddard Space Flight Center,
refurbishment of the 25-Foot Space Simulator at the Jet Propulsion Laboratory, projects to repair, restore and
modernize NASA's aeronautical research and development facilities at Ames, Lewis, and Langley Research Centers,
and refurbishment of the Electric Power Laboratory at the Lewis Research Center.

The FY 1988 program continues to meet the objectives of preserving and enhancing the capabilities and usefulness
of existing facilities and ensuring safe, economical and efficient use of the NASA physical plant. This request
continues the necessary rehabilitation and modification program begun in prior years and continues a repair
program. The purpose of the repair program is to restore facilities to a condition substantially equivalent to
their originally designed capability. The minor construction program continues to provide a means to accomplish
smaller facility projects which accommodate changes in technical and institutional requirements. The
Environmental Compliance and Restoration Program will ensure that statutory environmental requirements will be met
and any necessary remedial action promptly taken.

Funds requested for facility planning and design cover advance planning and design requirements for potential
future projects, master planning, facilities studies, engineering reports and studies and the preparation of
facility project design drawings and bid specifications.

The budget authority requested for FY 1989 is $285,100,000, with estimated outlays of $178,000,000.

SUM 1



NATIONAL AERONAUI'ICS AND SPACY AIMINISTRATION
PROFGSED APPROPRIATION LANQUAGE

Consraucnion or FaciLrmes

FOr ceostmction, repsir, rehabilitation and mod(fcation of facile
ties, minor ¢opsiructica of new facilities and additions to exlting
facilitiss, and for facility planning and design pet viherwise provided,
for the Naticnal Aeronautics and Space Administration, and for tho
acquiition or condemnation of real property, as suthorised by law,
[$118,272,000] $245,100,000, to remain available until September 30,
[1990) 1992: Provided, Thal, noiwithstanding the limitation on the
availability of funds appropriated under this heading by this appro-
priations Act, WoIm any activity has teen initisted by the incurrence
of obligations therefor, tho amount available for ruch activizy shall
reaajo avalladle untdl sxpended, e1cept that this provision shall not
apply & the amounts appropriated pumuant 10 the sutherization for
repair, rehabilitation and medification of facilities, MINOr construe
tion d new fscilities and additions 1 existing facilities, and facility
planning and dmign: Provided furiAer, That N0 amount %ﬁepmﬁ‘ud
pimuani to this OF any other At may be umd for Jease of
oonstruction of a row contracter-funded facility for ex¢lusive wm (o
wupper of a contract O ¢ontracts With the National Aeronauilcs and
Spece Administrstion under which the Administration would 4 re-

quired to substantially amertize through payment or reimburvement
such contractor jnvestment, unless an appropriations Act specifies the
lease or contract pursuant te which such facllities are to be constryct.
ed or leased or such facllity s otherwise identified in such Act:
Provided further, That the Administrator may authorise such fagility
Jease or construction, if he determines, in consultation with the Com.
mittees on Appropriations, that deferral of such sctien untd the
snactment of the next appropriations Act would be inconsistent with
the interest of the Nation in seronautical and space activities. (De.
partment of Housing and Urban Devslopment-Indspendent Agenciey
Avpropriations Act, 1988; additional authorising legislation to be pro-

posac)
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Space Station Facilities

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

SUMMARY OF THE BUDGET PLAN BY LOCATION

LOCATION

Space Flight Facilities.:...
Lyndon B.~JOhNSON SPAace CeNTer .ueueuersrnenessrnrnensrnrnrnernnns

George C. Marshall Space Flight Center...... ..iciiieiensennsnnnsns
Goddard Space Flight Center
Jet Propulsion Laboratory...
Facilities Revitalization .ivvvvennnnnnnnnnnnnnnnnnns

Aeronautical
Ames Research Center

Dryden Flight Research Facility ««:vcveriniriinaniiiarinanannans
Langley Research Center. ...uuevieiiernasnasnnsnnsnnnsnnsnnsnnsnns

Lesz Research Center
Various Locations

=T 0T 1 T T Y
Rehabilitation and Modification. ... sessssssssasanansnsnsnnnsnnnns

Minor Construction 3
Facility Planning and Design

Environmental Compliance and Restoration......c.ieveevensensensns

Total

Fiscal Fiscal Fiscal Year 1989
Year Year Agency
1987 1988 Request

(Thousands of Dollars)
12,480 - 27,900
3,300 17,200 34,200
8,750 .. 7,800
- R 11,400
7,750 8,600 5,900
12,000 12,000
- - 16,000 63,800
9,100
7,500 10,500
11,300
16,300 6,100
21,350 6,400 .-
22,000 24,400 27,000
29,770 30,972 34,000
7,000 8,000 9,000
17,000 16,000 20,000
.- 23,900 26,000
169,300 178,272 285,100

SUM 3



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

Fiscal Fiscal Fiscal Year 1989
Year Year Agency
Office 1987 1988 Request
i (Thousands of Dollars)
Space STAtion ....iiiiciciinsitnrnraratasasststsatasarasaanannns 12,480 .- 27,900
Space FIIght ....iiiiiiieiiinnnnnnesssnnnnnnssnnnnnnnssnnnnnnns 12,050 17,200 42,000
Space Science and ApplICAtioNS ..veverienenerasnsnsnnsnsnsnnnnns 19,750 8,600 29,300
Aeronautics and Space Technology ..v.vvevrvrarensnrnnsnrnnnnnnns 27,900 42,800 69,900
Space OperatioNS ... vuun e sssnnnnsssnnnnssssnnnnsssnnnnnssnnnns 21,350 6,400 -
Management vuw e e euusesanunssnannsssnnnnsssnnnnssnnnnnsnnnnnssss 75,770 103,272 116,000
Total Plal.....iuieeeeteeneoosseosttoseneeesonsonnaneeannennns 169,300 178,272 285,100
SUMMARY OF THE BUDGET PLAN BY SUBFUNCTION
Code
No.
253 Space FlIght ..o iiiiieiinnneesnnnnnsnnnnsesnnnnnsnnnnnsns 15,780 17,200 62,100
254 Space Science, Applications, and Technology............. 16,850 8,600 32,300
255 Supporting Space Activities.. .. .. ... ... ... ...0  dasinasaans 117,870 109,672 126,900
(250) Subtotal, General Science, Space and
TeChNOlogY c v v v i i et i et a s s a s nnssnnssnnsnnnsnnnsnnns 150,500 135,472 221,300
402 AIr TransportationN..cvueessaernansnansnnssnnssnnssnnssns 18,800 42,800 63,800
Total Plan.....ueiiierenneennennsonnsonnsnannsnsnsnnnnnnsnnns 169,300 178,272 285,100
sun 4
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Ss 1
Ss 1
§ss 1
ss 1
ss 1
SF 1
SF 1
SF 1
SF 1
SF 1
SF 1
SF 1
SF 1
SF 1
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253
253

253
253
253
253
253
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253
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253

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

BUDGET PLAN BY LOCATION AND PROJECT

INSTALLATION AND PROJECT

Construction of Space Station Processing Facility (KSC)..

Modifications of Process Technology Facility for
Space Station (MSFC). .uicvucvnennasnasnasnasnasnnsnnnnnns

ORREEYSEIS SR MLLLIRR, TRECTRIES Qagkgns Autonated

Cgﬂgtﬁgg&dSnngoég 6F§OQJ§S.the Systems Integration

Construction of Power Systems Facility (LeRC)............

Modifications to Test ?tand 00 for BgaCf Stati
Hydrogen/Oxygen Propulsion Systems velo

SPACE FLIGHT FACILITIES AT VARIOUS LOCATIONS:

Replacement of High Pressure Gas Storage Vessels (NSTL)..

Increase Chiller Capacity, LC-39 Utility Annex (KSC).....
Rehabilitation of PAD A, Launch Complex 39 (KSC).........

Rgsgiaa%qoﬁtﬂggeq?Eic(Sgggtry Materials and Structures

Modifications for Advanced Engine Development, Test
Stand 116 (MSFC) cvvuesnnasnnnsnnasnnnsnnnssnnsnnnsnnnsns

VRQETISE) WiRtS F6R S RiNG ARACRELRN FRTnGTRERSSnent

Contruction of_National Resource Protection
(Various Locations

Construction of LC-39 Operations Support Building (KSC)..

Construction of Addition to Orbiter Processing Facility
ANNeX (KSC) cvvuevneruesnnnnnnsnnsnnnsnnsnnsnnnsnnsnnnnns

pmento?MSFC)...

Fiscal Fiscal
Year Year
1987 1988

gThousands of
12,480 ..

3,300

Page 1 of 4

Fiscal Year
1989
Agency
Request
Dollars)

27,900

Page
No.

CF
CF

CF

CF
CFE
CF

CF

CF
CF

NN DN

P o R

-11

-17

-20

-27

-35

42
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SSA
SSA
SSA

SSA
SSA
SSA

AST
AST
AST

~~
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ENENT N

SF

255
255

254

254
255
254

254
255
255

402
402
402

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

BUDGET PLAN BY LOCATION AND PROJECT

INSTALLATION AND PROJECT

Construction of Auxiliar% Chiller Fa
Construction of Central Computing Fa

MARSHALL SPACE FLIGHT CENTER

Modifications to the X-Ray Calibration Facility (XRCF)...

GODDARD SPACE FLIGHT CENTER

Modernization of Space Environment Simulator.......... Cas

Modifications for Utilit¥ Reliability ......ovvvivvnnnnnns

Construction of Spacecraft Systems Development and
|ntegration Facil ity ....................................

JET PROPULSION LABORATORY

Refurbishment of 25.Foot _Space Simulator...... ...........

Construction of Engineering Support Building.............

Modification of Uninterruptible Power System in Space
Flight Operations FaCility.....covviinrinrinnrnnnnnnnnnns

AERONAUTICAL FACILITIES REVITALIZATION AT VARIOUS LOCATIONS

Repair and Modernization of the 12-Foot Pressure Wind
Tunnel (ARC) tuuvuessnnassnnnnsnnnnsnnnnssnnnssnnnnsnnnnss
Rehabilitation and Modifications to 10X10 Supersonic

Wind Tunnel (LeRC) .uvveveverarnrnrnsnsnsnsnsnnnnnnnnnnns
Refurbishment of Hypersonic Facilities Complex (LaRC)....

Page 2 of 4
Fiscal Year
Fiscal Fiscal 1989
Year Year Agency Page
1987 1988 Request No.
(Thousands of Dollars)
8,750 ; 7,800
. 7,800 CF 3-1
8,750 .-
11,400
... ... 11,400 CF 41
7,750 8,600 5,900
2,800 CF 5-1
3,100 CF 5-9
7,750 8,600
12,000 12,000
- 12,000 CF ¢-!
9,500 - -
2,500
16,000 63,800
16,000 36,500 CF 7-1
14,500 CF 7-9
12,800 CF 7-17
SUM 6
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

BUDGET PLAN BY LOCATION AND PROJECT

INSTALLATION AND PROJECT

Construction of Human Performance Research Laboratory....

DRYDEN FLIGHT RESEARCH FACILITY

Construction of Addition for Non-Destructive Evaluation
Research FaCility ...iuviinirnernernesnnsnsnnsnnsnnsnnnns

Modifications to 8-Foot High Temperature Tunnel.... ......

LEWIS RESEARCH CENTER

Modificatigns for Fan/Compressor Research, Engine
RELEASR BT ARy 2/ 0 ST AT

ng?gg%gﬁé?ncxf(Sgﬁyunlcatlons Development Antenna,

Construction of the Second Tracking and Data Relay

Satellite System Ground Terminal Facility in New Mexico.

Construction of Addition to the Research Analysis Center.

Page 3 of 4

Fiscal Year

Fiscal Fiscal 1989
Year Year Agency Page
1987 1988 Request No.
9,100
9,100 ... aan
7,500 10,500
7,500 10,500 -
11,300
1,900
9,400
O 16,300 6,100
""""" .. 6,100 cF 8-1
9,800 ---
6,500
21,350 6,400
6,400
21,350

M 7



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES Page 4 of 4
FISCAL YEAR 1989 ESTIMATES
BUDGET PLAN BY LOCATION AND PROJECT

Fiscal Year

Fiscal Fiscal 1989
Year Year Agency Page
CO BA sF INSTALLATION AND PROJECT 1987 1988 - Request No.

(Thousands of Dollars)
MGT 7 255 REPAIR OF FACILITIES AT VARIOUS LOCATIONS, NOT IN EXCESS

OF $750,000 PER PROJECT ... .vuucvnncrnncsnnnsnnnsnnnsnnnns 22,000 24,400 27,000 CF 9-1

MGT 7 255 REHABILITATION AND MODIFICATION OF FACILITIES AT VARIOUS

LOCATIONS NOT IN EXCESS OF $750,000 PER PROJECT.......... 29,770 30,972 34,000 CF 10-1

MGT 7 255 MINOR CONSTRUCTION OF NEW FACILITIES AND ADDITIONS

IN EXCESS OF $500,000 PER PROJECT.... siveuveevnrnnnnnnnns 7,000 8,000 9,000 CF 111
MGT 7 255 FACILITY PLANNING AND DESIGN. .o cciiiis v it sannnsnsnnnnss 17,000 16,000 20,000 CF 12-1
SUBTOTAL 1+ CONSTRUCTION .uvuvevinensnsnsnsnnnnnnns 169,300 154,372 259,100
WGT 7 255 ENVIRONMENTAL COMPLIANCE AND RESTORATION PROGRAM.. ....... - 23,900 26,000 CF 13-1
T OTAL , CONSTRUCTION OF FACILITIES......cuivvuvueenn. 169,300 178,272 285,100

SUM 8




LOCATION OF MAJOR AND COMPONENT INSTALLATIONS

AMES RESEARCH

LEWIS RESEARCH CENTER (LeR()

CENTER (ARC) PLUM BROOK
1 OPERATIONS DIVISION
, (PBOD/LeRC)
WESTERN OPERATIONS o .
SUPPORT OFFICE wasw, vr. \we
{WOSPIKSC) uONT.  FN.OAKY
ORE. .. oax wic.{ (s . MASS.
0ano}  ovo. | % 0 conm.
owa i «* u GODDARD SPACE
NASA RESIDENT wev. ee. e AT s FLIGHT CENTER (GSFC)
OFFICE - JPL cac) vran| covo. )~ il
! o, v WALLOPS FLIGHT FACILITY
JET PROPULSION oxLA Tewn e (WFFIGSFC)
ARz, .0 ARK. $.C NASA HEADQUARTERS, D.C.
conmcior HHte
vexas 7 LANGLEY
OPERATED) - RESEARCH CENTER (LaRC)
v
DRYDEN FLIGHT
RESEARCH FACILITY é(l)’%z(m KENNEDY SPACE CENTER {KSC)
(DFRF/ARC) CENTER
{JSC)
WHITE SANDS . MARSHALL SPACE
TEST FACILITY  SLIDELL FLIGHT CENTER (MSFC)
(WSTFIJSC) COMPUTER
COMPLEX M1 CHOUD NATIONAL SPACE TECHNOLOGY
(SCCIMSFC)  ps<EmBLY LABORATORIES (NSTL)
FACILITY
(MAFIMSFC)

L.ABBREVIATION OF PARENT INSTALLATION
SITE ABBREVIATION

Suil 9



RECORDED VALUE OF CAPITAL TYPE PROPERATY
IN-HOUSE AND CONTRACTOR-HELD
AS OF SEPTENBER 30. 1987
TOOLLARS IN THOUSANDS)
REAL PROPERTY

OTHER STRUCTURESLEASEHOLD

FIXED ASSETS

BEDARTING THGTAI LATION BUILOING AND FACILITIES INPROVEMENTS  TOTAL EQUIPHENT IN PROCRESS  CRAND TOTAL
AMFE DFGFAUCH FFNTFR ] 387298 340456 187008 914762
AOF KAFEFTY FIFID rA 333244 It 0 38818 240285 182297 Mt
DRYDEN FLICHT FACILITY EOWARDS, CA 23076 14540 [} 2783 17649 any 120016
VADIOUS 1 NCATIANS fal 894 347 0 [LEL] 22522 0 23544
eessrissssssmrzzsszsszszss smsEziszsessiis sszsssszsasss . sxx szzszsssmsssssr sssszsssszzzass srszxezzasses I sasszsszaanes

ENNNARN SPAFE FI IGHT CENTER 167849 111341 0 282047 427030 ey 153324
GSFE - CATEWBELT MO, 10731 19524 ] 131677 222219 24344 38220
TRACKING STATIONS NETWORK 11309 24134 0 3088 123499 3536 165143
MEF - MAIINDS TSI AND VA 41544 67282 0 110314 58427 6349 175292
3988 1 0 2966 20885 0 24851

JET PROPULSION LABORATORY 121924 09833 1894 214341 383811 12808 11187
JPL - PASADENA. CA 109391 11478 1892 130145 313516 72903 316267
NEFD SDACF NFTWORK 12333 12960 2 84395 10293 0 154490
MHNSIN SEACE CENTER 22197% 78839 103 311609 9121 ag24 166360
JGE - HASEAR 1Y 162118 aasz 0 237889 269186 4824 511899
WHITE SANDS TEST FACILITY LOS CRUCES, NM. 9953 20814 108 34074 24307 ® 59381
VADENNS 1 NCATIONS 12) 29905 N [] 39044 154034 (] 195080
KENHEDY SPACE CENTER 508917 827736 0 1108018 108750 39007 1854773
XSC - FADF FANAUFRAL  FL, ;86;;7 827754 0 1;‘;66;8“- 138911 39067 1254;36
VESIERN TEST RANGE, LOWPAC, CA 0 ] [} 0 122156 0 122156
VAREDNS LOCATINNS () 0 ] [} [ 437483 [} 447483
VANEE)Y GFSFAGEH PENTER a3 330207 ] 909574 200700 33800 753876
LARC - HANPTON. VA, T ey ‘amen 0 309576 187251 33400 150427
VARIOUS LOCATIONS fa) [ ] [ 0 13449 0 13449
LENTS RESEARCH CENTER 235022 81417 gl 513510
LERC - CLEVELAND, OM 158615 §8353 s 393661
PLUNEROOK. SANDUSKY. DM 16407 19042 0 103047
VARIOUS LOCATIONS fa} [ 0 0 18782
ARSHALL SPACE FLIGHT CENTER 289158 151813 [ 141152 485347 973 913472
MSFC - MUNTSVILLE, AL. 133842 48973 ] 202815 265015 973 9803
WICHOUE ASSEMBLY FACLITY. AL 144273 §978% ] 221140 71583 ] 292685
SLIDELL COMFUTER CONPLEX, AL. 225 2158 0 8032 8508 ] 16660
UARI0US LOCATIONS tal 828 10317 0 15145 120179 0 135324
NATIONAL SPACE TECH. LABS. 90094 194535 0 302190 2119 0 330509
NSTL - WSTL STATION, NS. 90094 194633 0 302790 211 330509
VARIOUS LOCATIONS (al 0 8 ] 0 0 0
NASA HEADQUARTERS 0 [ 0 0 13541 0 13541
NASA ~ HGS., WASH., D € 0 ] o 0 0 10177
VARIOUS LOCATIONS 1a) 0 [ 0 0 " 3264
2161979 1607094 2133 3888227 47248 43913 1493488

SUM 10
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

SPACE STATION FACILITIES

Office of Space Station:

Construction of Space Station Processing Facility, Kennedy Space Center.

Modifications of Process Technology Facility for Space Station,
Marshall Space Flight Center........ ...,
Construction of Addition for Space Systems Automated Integration
and Assembly Facility, Johnson Space Center........ ..o oiiiiiiaaaaan..

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Amount

15,000,000
3,700,000

9,200,000

Page
No.

CF 1-1
CF 1-11

CF 1-17

CF 1



CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Construction of Space Station Processing Facility

INSTALLATION:  John F. Kennedy Space Center

FY 1989 CoF Estimate: $15,000,000

LOCATION OF PROJECT:

Merritt Island, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Station

FY 1988 AND PRIOR YEARS" FUNDING:

The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific Cof funding.... sueveennsnnnns $4,920,000 === $4,920,000
Capitalized inestment................ -—- - —
TotAk. . s $4,920.000 .= $4,920,000

SUMMARY PURPOSE AND SCOPE:

This project provides the initial increment of construction of the Space Station Processing Facility (SSPF)

for the prelaunch and post-landing nonhazardous processing of the various Space Station program elements at
the Kennedy Space Center. Follow-on increments to complete the facility are planned for FY 1990 and FY 1991.

Cr 1-1



PROJECT JUSTIFICATION:

Prelaunch processing is necessary to accomplish post shipment inspection and verification of Space Station
elements, to ensure that these elements are properly configured for launch, to verify element-bo-element
interfaces, to perform final prelaunch servicing, and to verify on the ground, to the extent practicable, the
capability of the elements and systems to function as planned in orbit. Unlike payloads/experiments aboard
short duration Space Shuttle missions, Space Station elements will be in orbit for extended periods and cannot
be easily or inexpensively returned to Earth for correction of system problems or malfunctions. Ground
processing of Space Station elements, therefore, is critical to achieving the program objectives.

Processing of elements/payloads will begin with their delivery and offloading at KSC. Elements are outfitted
and assembled to the extent practicable before delivery to KSC. However, at KSC, final assembly, servicing
and verification will be accomplished, and each outfitted element will be subsequently configured and
integrated for launch. The Ffinal processing operation in this facility will be to install the element in the
KSC Shuttle payload canister for transportation to the launch pad and insertion into the Orbiter"s cargo bay
for launch. The need for processing will continue during the operational phase of the Space Station, as
certain elements will be regularly returned from orbit for refurbishment, retrofitting, and resupply, such as
the U.S. and international logistic modules.

After extensive studies and analysis of the Space Station processing requirements, it was determined that the
most cost-effective and efficient manner to provide nonhazardous processing of Space Station elements and
their experiments was to build a new facility. Use of the existing Operations and Checkout Building was
carefully studied but was determined not suitable due to its configuration and continuing requirement for
Spacelap and other programs.

The SSPF has been sized to support the following nonhazardous processing during Space Station assembly and
operational phases:

1. Initial components of the Space Station--final assembly, servicing, final tests and closeout.
2. Logistics and Resupply Operations--logistic module loading and unloading, material handling and
staging, processing and storage (minimum payload logistics associated with Space Station logistic

module payload resupply only).
3. Payload Operations—-off-line lab, minimal logistics, staging, storage, prelaunch integration and
post-landing deintegration areas.

Location of this facility (Figure 2) close to the existing Operations and Checkout Building will provide the
opportunity for joint use of some specialist checkout personnel.

CF 1-2



IMPACT OF DELAY:

Delay of this FY 1989 Cof project will delay launch of Space Station elements. Processing activities will be
"First time" events which have historically resisted timesline compression and delay of this project w

result in subsequent slippage of Space Station operations.

wi
ill

PROJECT DESCRIPTION:

The Space Station Processing Facility (Figure 3) will enclose a total gross area of approximately 297,000
square feet and house a permanent staff of over 900 civil service, contractor, user, and international
personnel. Highly specialized areas will include approximately 73,000 square feet of high bay and
intermediate bay floor space for parallel processing of eight Space Station (ss) elements in a class 100K
clean, controlled environment. An approximately 4,000-square-foot airlock (100K clean) will provide high bay
access.

The high bay will support module/element processing and canister/strongback operations and the intermediate
bay will provide rack and experiment processing areas. The processing areas will be provided with compressed
air and vacuum systems, gaseous storage and distribution systems (GN, and GH,), gaseous vent system for Gv,,
and GH,, and an UV/IR fire detection system.

The off-line support area will contain approximately 220,000 sguare feet of operational area (Figures 4

and 5). Some of the key areas within the support area include 13,000 square feet for 35 support; 11,500
square feet for customer support; 9,500 square feet for international support; and areas for off-line labs and
experiment, payload, and rack testing. The remaining space includes operations support areas for schedule and
quality control (QC) rooms, shop supervision, documentation and control room, laboratories, and office

space. Also included are various common support areas such as mechanical/electrical equipment rooms,
electrical coomunication rooms, cafeteria, rest rooms, elevators, stairwells, and corridors.

Site development and utilities, building foundations and primary structural steel framing will be completed in
the First increment of construction. The First increment will also include procurement of long lead mechani-
cal equipment and overhead cranes. Site development will include construction of storm and sanitary sewer
systems, GN, mains, industrial, and potable water lines, and access roads and parking areas. Electrical
utilities will include a unit substation and ductbanks with power and communications cables. The second
increment (FY 1990) will provide the building roof, exterior walls, floors, and basic outfitting of the high
bay and intermediate bay areas. The third increment (FY 1991) of construction will complete the outfitting of
the Facility including mechanical and electrical distribution systems, architectural systems, and final land-
scaping and parking. Emphasis will be placed on specialized areas to ensure their early completion and
activation.
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PROJECT COST ESTIMATE:

The basis of this cost estimate is the facility PER.

Site development
Clear, grub and demuck site

Fill

and grading

Access roads and parking aff..............
Finish grading, sodding, landscaping..
Gaseous NItrogen main......ccceeccceccceaccennn.

Water, storm, and sanitary sewer systems

Electrical. ..o

Commu

nications dothak. ..o

500 MCM 15 KV Gle.-uocemecc e

Reinforcing steel... oo

Concrete footings, tunnels and slds.

Structural steel framing (heavy section members). ..
Mechanical (long lead items, i.e., chillers).iauuss

Equipment
Fallout S

helter (not feasible)

NOTE:

Unit of

Measure Quantity
Acres 27
CcY 172,000
SY 33,160
LS ——
LF 2,100
LS —_—
EA [
LF 5,400
LF 5,500
LF 33,000
LS I
SF 100,400
LB 1,250,000
CcY 10,500
LB 2,245,600
L3 —_—

This cost estimate provides the FY 1989 initial increment of the total facility.

complete the project is estimated to be approximately $68,700,000.

Unit
cost

6,529.59
4.40
26.00
190.48

288,000
69.44
130.55
18.24

cost

15,000,000

1,942,000
(178,000)
(757,000)
(862,000)
(145,000)

400,000
710,000

2,908,000
(288,000)
(375,000)
(718,000)
(602,000)
(925,000)

4,200,000
(714,000)

(1,470,000)

(2,016,000)
3,840,000
1,000,000

$15.000.000
The total cost to
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

Figure 2 - Site Plan

Figure 3 - Perspective

Figure 4 - Plan View - First Floor
Figure 5 - Plan View - Second Floor

OTHER EQUIPMENT SUMMARY:

Certain noncollateral equipment to be funded from r&D resources and estimated to cost $298 million will be
required to support initial SSPF operations.

FUTURE coF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

To complete this project, a second increment will be included in the FY 1990 budget request for approximately
$31 million and a third increment in the FY 1991 budget for $22.7 million.
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Modifications of Process Technology Facility for Space Station

INSTALLATION: George C. Marshall Space Flight Center

FY 1989 Cor Estimate: $3,700,000

LOCATION OF PROJECT: Marshall Space Flight Center, Madison County, Alabama

COGNIZANT HEADQUARTERS OFFICE: Office of Space Station

FY 1988 AND PRIOR YEARS®™ FUNDING: The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific CoF UG- cececeameacenane.. $280,000 _— $ 280,000
Capitalized Inestent................._. - $4,725,799 4,725,799
TR e $280.,000 $4,725,799 $5,005,799

SUMMARY PURPOSE AND SCOPE:

This project provides for modification of the Process Technology Facility, Building 4707, for the development
of new productivity techniques for Space Station common module fabrication and on-orbit repair techniques.
The manned Space Station is planned to remain in orbit for many years and on-orbit repair to damaged hardware
will be mandatory for safe habitation. This requires the development of special equipment, tools, materials,
and techniques in a simulated vacuum environment to measure the effectiveness of each application for space
utilization. A 10-foot by 15-foot working diameter walk-in vacuum chamber, robotic water jet, and composite
test_component areas will be provided for development and testing of potential space assembly processing and
repalr activities.
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PROJECT JUSTIFICATION:

The manned Space Station is being developed to remain in orbit for approximately 20 years and will require on-
orbit repair of damaged hardware. The ability to conduct on-orbit repairs to the Space Station modules as
they sustain structural damage or require refurbishment of sealants and surface coatings enhances the
longevity and successful operation of the Space Station. Development of the required special repair equipment
must include testing in a simulated vacuum environment. Robotized electron beam welding, cutting, soldering,
and metal spray coating will be developed and demonstrated. Means of managing debris generated by this
process will be studied, with efficiency, reliability and compactness of the repair equipment optimized.

The Space Station, with twice the volume of Skylab and more than 1,000 linear feet of seal application, has a
specified leak rate of 5.0 lbs/day versus 22.5 calculated for Skylab, given the same pressure. Accordingly,
initial priority will be placed on verification of seal concepts and leak rate. Outgassing characteristics
will be determined.

The vacuum chamber is also needed to develop on-orbit bonding and sealing techniques including sealants,
adhesives, and coatings for Space Station module repair and refurbishment work. Candidate materials will be
tested for outgassing, flammability, toxicity, bonding strength, and sealing efficiency. A laser will be used
for the development of ground operations and on-orbit applications including welding and cutting. Work will
also include precision alignment of large structures, non-destructive testing, and leak detection. The water
knife laboratory will provide the capability for development of ground manufacturing processes with
computerized robotic high-pressure water jet cutting of high strength metals and advanced composites to reduce
the weight of space structures and launch vehicles.

IMPACT OF DELAY:

Delay of the project will mean that new productivity techniques will not be accomplished in time to support
the development of required special equipment needed for the fabrication of the Space Station and could affect
the longevity and safety of Space Station operations.

PROJECT DESCRIPTION:

This project modifies and upgrades the Process Technology Facility, Building 4707 (Figure 1). Work includes
the modification of approximately 4,000 square feet of space with the installation of a 10-foot by 15-foot-
working diameter Space Environment Vacuum Chamber (Figure 2), a clean room area of 1,500 square feet, control
room, and instrumentation. This includes the modification of 2,150 square feet of space for cryo pumps and
related mechanical equipment. The thermal shrouds in the vacuum chamber and cryo pumps will be cooled with
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LN, supplied from a 13,500 gallon GFE LN, dewar. Work also includes an addition to the building of 1,460
square feet of steel frame and roof construction for a robotic water jet laboratory and modification of 1,330
square feet for a composite test component preparation cell. Building modifications will include partitions,
lighting, electrical power, air-conditioning, and mechanical equipment for related laboratories and shops.

PROJECT COST ESTIMATE:

This cost estimate is based on a 60 percent design submission.

Unit of unit
Measure Quantity cost cost
Land ACQUISTEEON.. cessusssssssnnssnnnnnnnsnnnnnnns == - -— -
(€02 1T 1o T - ——= --- $3,700,000
Space environment vacuum derber................ LS _— _— $2,750,000
(10-foot by 15-foot working diameter)
Clean MO .o e SF 1,500 138.67 208,000
Mechanical equipment roOM.......ccooocceoomonn.. SF 2,150 89.30 192,000
Robotic water jet laboratory....... sesssssssssss SF 1,460 136.9 200,000
Composite test COMPONENT ausssssssassssssannsnnns SF 1,330 187.97 250,000
preparation laboratoy
Building modificatios. ..o coeooee e LS —— — 100,000
Equipment-llllllllllllllllllllllllllllllllllllllllll - —— —— ——
Fallout shelter (not feasible). . ......uvevvnes - _— —_— —
110 1 7= 1 $3,700,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 = Space Environment Vacuum Chamber

OTHER EQUIPMENT SUMMARY':

Equipment to be funded with R&D resources will consist of a 10 KW laser welding and heat-treating system,
10-foot by 8-foot diameter auto clave, artificial intelligence system, and microvax computer at an estimated

cost of $2,700,000.

FUTURE CoF FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF resources are required to complete the present scope of this project, however, additional
modifications to the Process Technology Facility may be required to support additional Space Station

requirements.
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Construction of Addition for Space Systems Automated Integration and Assembly Facility

INSTALLATION: Lyndon B. Johnson Space Center

FY 1989 CoF Estimate: $9,200,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Space Station

FY 1988 AND PRIOR YEARS™ FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific CoF Funding. ,.......ivivvvisinnnnnnnnnnnnnnnns $790,000 =TT $ 790,000
Capitalized INVESIBEW.o.ooeoooeeeols -—- $5,300,525 5,300,525
T $790.000 $5,300,525 $6.090,525

SUMMARY PURPOSE AND SCOPE:

This project provides for construction of an addition to the east end of the Systems Integration and Mockup
Laboratory of Building 9 to support development, testing, and flight qualification of integrated component
assembly/attachment hardware and other mechanisms for the Space Station. This 47,000-square-foot addition
will accommodate simulators, associated support equipment, and personnel used in simulation testing of manual
and automated construction techniques and hardware. This project also includes approximately 4,600 square
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feet of new air-bearing surface in an existing portion of the building, fire detection and suppression
systems, utility tunnel tie-in, bridge crane extension, and paved parking.

PROJECT JUSTIFICATION:

This project provides an area for high-fidelity dynamics simulation testing of manual and automated
construction techniques and hardware, component attachment methods, and verification/inspection techniques for
on-orbit Space Station structural assembly tasks and similar applications. The high-bay addition will provide
required space for a large stationary six-degree-of-freedom simulator, two portable six-degree-of-freedom
simulators, a 40- by 40-foot air-bearing floor, and a static test area for various Space Station structures,
components, and test fixtures. The three-story laboratory addition is required for a technician work and
staging area, test and applications computing support, techniques development laboratories, transient
engineering support space, and mechanical equipment associated with the total project. By being added to the
established systems integration and mockup area supporting the Space Shuttle, the new area will benefit from
shared accessibility, experience, techniques, support personnel, and special facilities. Enlargement of the
existing air-bearing floor is required to accommodate full-scale dynamics tests utilizing the Shuttle and
Space Station remote manipulator systems. Accomplishment of J3C's responsibilities for engineering and
integrated ground verification prior to flight requires these facility capabilities be provided. This
building addition is the most cost-effective means for meeting these requirements.

IMPACT OF DELAY:

Existing facilities are inadequate to support integrated Space Station high-fidelity dynamics simulation
testing. If the project is not approved, JSC will not be able to meet its responsibilities for Space Station
systems engineering and integration activities for proof-of-concept evaluation and end-to-end certification
testing.

PROJECT DESCRIPTION:

This project provides for construction of a 47,000-square-foot addition to the east end of the Systems
Integration and Mockup Laboratory of Building 9. The addition consists of a 21,000-square-foot high-bay area
and a 26,000-square-foot three-story laboratory support area. The project also provides for increasing the
existing air-bearing surface area in the Systems Integration and Mockup Laboratory by 3,000 square feet and
providing 1,600 square feet of air-bearing surface in the new high-bay area. Additionally, the project
includes extending the existing high-bay bridge crane; installing an elevator in the laboratory support area;
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connection to the JSC utility tunnel system and utility control system; and installation of fire detection and
suppression systems, electrical power, and air-conditioning. A paved parking lot for approximately 60
vehicles also will be provided to support added building personnel and replace parking spaces lost by
extending the building.

PROJECT COST ESTIMATE:

Unit of Unit
Measure Quantity cost cost

Land ACC]UiSition... EE NN I NS NN N NN NN NN NN NN EEEEEEEEEEEEEN === - - ———

(€055 1 (8 o 1 7o 1 T — —_— _— $9,200,000

Utilities, Utility Relocation, Landscaping, Tunnel

Extension, Paving, Sidewalks, and Parking lot......... LS - — 568,000
Building High-Bay Addition:

Achitedual

.......................................... SF 21,000 28.33 595,000
Srdud SF 21,000 87.62 1,840,000
Medanical....... —- S SF 21,000 25.57 537,000
Bt ... SF 21,000 10.95 230,000
Office and Laboratory Addition:
Piaq (150 01 N SF 26,000 37.88 1,458 00D
Sieotud SF 26,000
Medanicl....... e SF 26,000 57.23 1,488,000
Betncl SF 26,000 47.19 1,227,000
Air-Bearing HOX oo SF 4,600 144.35 664,000
mjim ------- I BN B BN NN EERNRERRR RN RN RENRERRN RN ERRNRRNNNNNNHMN.] === -——— - - - —
Fallout Shelter (hot feeshdE)...oococoomomcmeccecacaeeee --- _— _— —
Tod , $9.,200,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Project Location
Figure 2 - Building Perspective
Figure 3 - Concept Layout

OTHER EQUIPMENT SUMMARY:

Noncollateral equipment such as a six-degree-of-freedom motion simulator, computers and miscellaneous test
equipment estimated to cost $2,500,000,will be provided from R8D resources.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CorF funding will be required to complete this project.
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FISCAL YEAR 1989 ESTIMATES
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LYNDON B, JOHNSON SPACE CENTER
FISCAL YEAR 1989 ESTIMATES
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LYNDON B. JOHNSON SPACE CENTER
FISCAL YEAR 1989 ESTIMATES
CONSTRUCTION OF ADDITION FOR SPACE SYSTEMS
AUTOMATED INTEGRATION AND ASSEMBLY FACILITY
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

SPACE FLIGHT FACILITIES

Office of Space Flight:

Replacement of High Pressure Gas Storage Vessels, National Space
Technology LaboratorieS. v ersnscessnnnnsssnnnnssnnnnnssnnnnnssnnnnnss

Increase Chiller Capacity, LC-39 Utility Annex, Kennedy Space Center....

Rehabilitation of PAD A, Launch Complex 39, Kennedy Space Center........
Refurbish Atmospheric Reentry Materials and Structures Evaluation
Facility, Johnson Space Center. ... ... ... ....  stesesassssasansssasannnnns
Modifications for Advanced Engine Development, Test Stand 116,
Marshall Space Flight center.. ... ... .. .. ..  tiiisasasasasasasasanannnns
Modifications to Orbiter Modification and Refurbishment Facility
(OMRF) for Safing and Deservicing, Kennedy Space Center................

Construction of National Resource Protection, Various LocationS.....s...

3,500,000
2,300,000
4,600,000
4,900,000
13,500,000

2,800,000
2,600,000

Page
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Replacement of High Pressure Gas Storage Vessels

INSTALLATION:  National Space Technology Laboratories

FY 1989 coF Estimate: $3,500,000

LOCATION OF PROJECT: NSTL, Hancock County, Mississippi

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1983 AND PRIOR YEARS"™ FUNDING: The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific CoF AU e e ‘es $200,000 -—-- $ 200,000
Capitalized Inestent..o.oo oo === $61,029,074 61,029,074
1O 7= $200,000 $61,029,074 $61,229,074

SUMMARY PURPOSE AND SCOPE:

This project will replace deteriorated High-pressure Gas Storage Vessels in the "B" Test Complex that are used
to furnish gases for the Space Shuttle Main Engine (S3ME) Testing Program at NSTL. Existing gas storage

vessels have been removed from service or are operating on safety standards waivers requiring pressure
derating. One 1,500-CF GN, storage vessel and one 600-CF of GH, storage vessel will be replaced with two

750-CF and one 600-CF high-pressure gas storage vessels.
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PROJECT JUSTIFICATION:

The NSTL Pressure Vessel Recertification Program has identified deterioration in several vessels in the "B"
Test Complex supporting the SSME Program. Safety standards require that these vessels be derated below the
originally designed maximum allowable working pressure or be removed from service.

The Test Complex Pressure Vessels were fabricated in 1964 and have been in continuous service since that
time. These vessels are used for storage of gases up to 6,000 psig. The vessels, of laminated construction,
are fabricated from H35-14 (T-1) steel. The properties of this steel make it highly susceptible to hydrogen
embrittlement and stress corrosion cracking and require replacement at this time.

IMPACT OF DELAY:

Continued deterioration of the remaining vessels is causing continued derating of maximum working pressure or
removal from service. This is causing a continued reduction in usable storage capacity which, if not
corrected, will result in an inability to continue the SSME test program at NSTL. Ths would shortly result in
an inability to fly the Shuttle because of the lack of replacement main engines.

PROJECT DESCRIPTION:

The work includes procurement of two 750-CF GN, vessels with a maximum allowable working pressure of up to
6,500 psig; one 600-CF cH, vessel, with a maximum allowable pressure of 4,500 psig; installation of a vessel
support structure; modification of interconnecting piping; and chemical cleaning and testing of the vessels
and modified system. One of the downrated 1,500-CF GN, vessels will be converted to high-pressure air to
provide better operational efficiency for air drying of the SSME test articles.
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PROJECT COST ESTIMATE:

unit of unit
Measure Quantity Cost cost
Land misiﬁa] _________________ EEEEEEEEEEEEEEEEEEEE === - ——— ———
(€075 1 (T o 10 1 I S —— — - $3,500,000
GN mCF + Freight)llllllllllllllllllllllllllll EA 2 $1,291’ax) 2,583,CKD
GN mCF +_Frei ht)lllllll-lllllll-ll-llllllllllll EA 1 764’CXD 764,000
Site reparation, Installation, Piping
and VANES.. .. L3 1 153,000 153,000
mjipm ------- EEEEEEEEEEEEEENENENEEEEEEENENEEENEEENEEEENENENGETSR === - — —— — ———
Fallout Shelter (nhot fessible).....coooceeeaeaooo... --- _— —_— —
Tota.lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll $3 5m Om

LIST OF RELATED GRAPHICS:

Figure 1 - NSTL Site Plan
Figure 2 - "B" Test Complex

OTHER EQUIPMENT SUMMARY :

No other equipment will be required to support this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There will be a future requirement to replace the remaining 1,500-CF ¢, vessel that has been downrated
because of deterioration at an estimated cost of $3,000,000.
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NATIONAL SPACE TECHNOLOGY LABORATORIES
FISCAL YEAR 1989 ESTIMATES
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Increase Chiller Capacity, LC-39 Utility Annex

INSTALLATION: John F. Kennedy Space Center

FY 1989 CoF Estimate: $2,300,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1988 AND PRIOR YEARS"™ FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific COF Funding-- AN NS EEEEEEEEEEEE NN EEEEEENEEEEER $138,000 $ - $ 138,000
Capitalized Inestrant.....oooeno oo caceaeeee -- $3,219,979 3,219,979
ToA. $138,000 $3,219,979 $3,357,979

SUMMARY PURPOSE AND SCOPE:

This project will add a fifth water chiller (Figure 3) to the Vehicle Assembly Building (vaB) Ut
Launch Complex 39. Growth in cooling requirements coming from the activation of several new fac

require an additional "on-line" chiller in 1990.

lity Annex at
liti

i
i es will
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PROJECT JUSTIFICATION:

This project is required to provide the necessary cooling for Shuttle processing activities in the VAB, Launch
Control Center (LCC), Orbiter Processing Facility (0Pf), OPF Annex, Orbiter Modification and Refurbishment
Facility (0MRF), and Thermal Protection System (TpsS) Facility in 1990 and following years. Projected cooling
requirements will exceed the present capability and an additional 2,500-ton refrigeration unit will be required to
support Shuttle processing and launch.

Periodic maintenance requires Chat a chiller be shut down for several days. Scheduling precise shutdown and
startup times 1 coordinate with Shuttle processing and launch schedules cannot always be accomplished, nor can
launch schedules be adjusted for chiller maintenance. The needed fifth chiller will allow adequate backup cooling
in this highly critical system to ensure launch support with no effect on launch activities or schedules due to
chiller maintenance, repair, or failure. This additional chiller will allow any one of the five chillers to be
taken out of service for maintenance or repair without impacting Shuttle operations.

IMPACT OF DELAY:

Delay of this project would impact the Space Shuttle program by postponing launch operations whenever one of the
current four 2,500-ton chillers is down for maintenance or repair.

PROJECT DESCRIPTION:

This project will provide an additional 2,500-ton refrigeration unit in the VAB Utility Annex and will include the
instal lation of a complete chiller composed of a compressor, evaporator, gearbox, motor control center, motor,
pumps, piping, and controls. The new chiller will be located in existing floor space available within the Utility
Annex which was planned for this purpose when the Annex was originally built. The existing cooling towers provide
adequate capacity to support this additional chiller.
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PROJECT COST ESTIMATE:

This cost estimate is based upon engineering estimates prepared by KSC.

Unit of Unit
Measure Quantity cost cost

Land ACquiSitionllllllllllllllllllllllllllllllllllllll === - ———— -0-

(€035 1 (T o 170 3 IR _— _— _— $2,300,000

321101110 1S L3 _— _— 14,000
2,500-ton Chiller ... EA 1 1,980,000 1,980,000

....... EE I N NN NN N NN NN NN NN EEEEEEEEEEEEEEN LS - - 80,000

Pumps i
Misa, MBAdBNIG. oo LS — _— 40,000
5 o 1 g e [ LS _— _— 186,000

Eguigmentlllllllllllllllllllllllllllllllllllllllllllll - === -0- =
Fallout Seler.......commmeeee e --- _— — -—

TOtaI.- NN N EEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN NN NN N NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEN $2!3001000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Site Plan
Figure 3 - Floor Plan
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OTHER EQUIPMENT SUMMARY':

None.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Rehabilitation of Pad A, Launch Complex 39

INSTALLATION:  John F. Kennedy Space Center, Florida

FY 1989 coF Estimate: $4,600,000

LOCATION OF PROJECT: John F. Kennedy Space Center, Brevard County, Florida
COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1988 AND PRIOR YEARS®" FUNDING: The following prior years™ funding is related to this project:

Planning
and Design Construction Total
Specific CoF RItiT e ceme e $316,000 — $ 316,000
Capitalized Inestret.....ooooooomomiooo.. -- $82,710,671 $82,710.671
Lo "= [RRRRR $316,000 $82,710,671 $83,026,671

SUMMARY PURPOSE AND SCOPE:

This project provides for the rehabilitation of LC-39, Pad A Fixed Service Structure (rss) elevators and

replacement of the Payload Changeout Room (PCR) wall panels to enhance personnel, Shuttle systems, and
payloads safety at the launch site.
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PROJECT JUSTIFICATION:

The rehabilitations provided by this project directly affect K3C's capability to launch the Shuttle, process
payloads, and ensure personnel safety at LC-39, Launch Pad A (Figures 2 and J).

Rehabilitation of the Fixed Service Structure elevators eliminates a potential unsafe condition. The elevator
system was relocated from the Apollo Launch Umbilical Tower and has been in service since 1965. Exposure to
the salt environment, launch environment, and Solid Rocket Booster exhaust residue has damaged the system
beyond economical repair and it must be replaced.

Rehabilitation of the Payload Changeout Room side walls 1 and 4 are required to preclude contamination of
payloads during processing. The type of insulation used inside the existing panels is damaged during launch
due to severe vibration and insulation particles are expelled into the PCR requiring extensive decontamination
before a new payload can be placed inside the PCR for the next launch.

IMPACT OF DELAY:

In the near future, Pad B can handle the initial Shuttle launches and the work on Pad A can proceed with
little interference. By mid-CY 1989, both pads will again be needed. Deferral of this project will extend
the construction into an intensely operational period, when access to Pad A for rehabilitation will be
restricted with resultant higher construction cost. In addition, higher maintenance and PCR decontamination
costs will continue.

PROJECT DESCRIPTION:

The two FSS elevator cabs, rails and support structures will be replaced. The elevator shaft doors and
elevator system controls will be replaced or repaired as required. New elevators will be designed which will
better withstand the severe launch environment.

The PCR Side 1 and Side 4 wall panels will be removed and replaced with new panels. An elasticmeric, non-
flaking coating system will be applied to the interior side of the panels. Additional structural bracing will
be installed similar to Pad B to reduce unsupported areas of the panels and reduce vibration during launch.
Cabling and piping penetrations will be reworked to minimize the number of penetrations and provide a more
positive seal.
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PROJECT COST ESTIMATE:

The basis of this cost estimate is a preliminary engineering report (PER) .

Unit of unit
Measure Quantity cost

Land Acquisition............... N . -- -- -

CONSEIUCEEON: + v v v v v rnvnn v enes

Site Development_llI-Illllllllllllllllllllll
Elevator Demol ItiON.usssssssssnnnnnnnnns LS 2 $116,000.00
PCR Panel DemolitiON susussnssnnnnnnnnnnn SE 5. 032 25.24

StrUCtural BN NN NN NN NN NN EEEENEEEEENEEEEEE
Elevatorslllllllllllllllllllllllllllllll LS —_— ——

PCR PaneISllllllllllllllllllllllllllllll SF 5_ 032 11566

MeChaniCal EEEEEEEEEEEEEEEEEEEEEEEEEEEEEENRTDR
=] V721 10] =T NI L3 - -
Wall PanelsllIIIIIIIIIIIIIIIIIIIIIIIIIII LS — -

EIeCtriCal EE NN E NN NN NN NN NN EEEEEEEEEEEEN

Elevators---------u-----------u-u---- LS - -
Wall PaneISlllllllllllllllllllllllllllll LS == -

EguiEmentlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIII — - -
Fallout Shelter (not applicable).cecassnns - - -

Totaltvv‘oh&tbﬁ‘)vv!v\ovbvvbbvvitltt|‘»|0|'\‘i|t;tovbvbvv"!i»»bv.-uuuvlii)ltttui:tob'lvb

cost

$359.
(232.
(127.

1.036.

(454.
(582.

2.106.
(1.815.

(291.

1.099.

(757.
(342

000

$4.600.

000
0001
000)

000
000)
000)

000
000)
000)

000
000)
000)

$4.600.
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LIST OF RELATED GRAPHICS:

Figure | - Location Plan
Figure 2 - Site Plan
Figure 3 - Perspective

OTHER EQUIPMENT SUMMARY :

None

FUTURE coF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future coF funding is required to complete this project.

CF 2-16



™~

JOHN F. KENNEDY SPACE CENTER i

FISCAL YEAR 1989 ESTIMATES o
REHABILITATION (F PAD A, LAUNCH COMPLEX 39 B

LOCATION PLAN

»
QF
r4 - O 0\\0
Pq 5%
— oe &\\0 \
- o BEACH ROAD ‘
P’
N

r/

CCAFS

/( )
. } JOHN F KENNEDY
V) SPACE CENTER

A\
NASA PARKWAY

INDUSTRIAL i
AREA

‘_ _J '!L —~/  SOUTH BOUNDARY
é % —— K KSC-CCAFS

FIGURE 1



JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1989 ESTIMATES
REHABILITATION OF PAD A, LAUNCH COMPLEX 39

SITE PLAN

PROJECT -,

ik o3

S ) S

PERIMETER
ROAD

2 1

A

[€————— MAIN ACCESS
1 ROAD

LC-39PAD A

FIGURE 2

CF 2-18



ROTATING SERVICE STRUCTURE

(RSS)

JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1989 ESTIMATES
REHABILITATION OF PAD A, LAUNCH COMPLEX 39

PERSPECTIVE

v

FIXED SERVICE STRUCTURE
(FSS)

ELEVATOR

5 NN T P
(=4 a

E &\
e (e
a3

TR

£:

KI-Cl L
(26

' W
, E
” )

-~

PAYLOADCHANGEOUT ROOM

FIGURE 3

CF 2-19



CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Refurbish Atmospheric Reentry Materials and Structures Evaluation Facility

INSTALLATION:  Lyndon B. Johnson Space Center

FY 1989 CoF Estimate:  $4,900,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1983 AND PRIOR YEARS" FUNDING: The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific Cof FUIND..umeeenm e .. $392,000 $ -0- $ 392,000
Capitalized Inestment.........c.oco...... =0x 2,744,430 2,744,430
o = [ $392,000 $2,744,430 $3,136,430

SUMMARY PURPOSE AND SCOPE:

This project replaces one of the two test positions in the 10-Mw Atmospheric Reentry Materials and Structures
Evaluation Facility (ARMSEF), Building 222, used for testing and evaluation of the Space Shuttle orbiter
thermal protection system (TPS), The work includes replacing a 20-year-old deteriorated test chamber,
diffuser, and boiler system. The new equipment will include the test capability to develop, evaluate, and
certify thermal protection systems for application on aeroassisted orbital transfer vehicles.
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PROJECT JUSTIFICATION:

The 10Mw ARMSEF was constructed in 1968 to support testing of the nonrsusable ablator used on the Apollo
Command Module reentry vehicle and was upgraded in 1972 by adding a second test position to provide a reentry
environment suitable For the testing of all types of reusable TPS smployed on the Shuttle Orbiter. The ARMSEF
was the lead racility for the selection and initial testing of Shuttle Orbiter TPS and presently uses both of
its test chambers to support the resolution of Shuttle TPS flight anomalies and ongoing TPS engineering. The
deteriorated test chamber and diffuser were carbon-steel construction. Cooling water between the double walls
over the years has corroded the metal causing numerous lesaks in the test chambers and diffuser. Because of
reduced diffuser capability, the test chamber has been derated from its full 10 MW capability to 5 Mv. The
boilers which supply steam to the ejector system are also constantly leaking because of age. Many of the
boiler tubes have been replaced or plugged. Each time there is a leak, testing is delayed. The leaking of
high-temperature water or steam also presents a safety hazard. This project will replace one test chamber,
diffuser, and associated boilers so that the test position can be restored to its rull 10Mw capability.

The refurbished test position will continue to support Shuttls TPS engineering, but will also have the
capability to develop and certify TPS for the aeroassisted orbital transfer vehicles (A0TV's).

IMPACT OF DELAY:

The project is needed now to replace failing facility test systems which are at the end of their service

life. Without this project, JSC will be impeded in its support of ongoing Shuttle TPS sustaining engineering,
will sustain high operating costs, and will be unable to provide effective reentry environment TPS test and
certification, not only for the Shuttle program, but for other TPS test progranms.

PROJECT DESCRIPTION:

This project upgrades the 10-Mw ARMSEF, Building 222. It demolishes the existing test chamber and provides a
new 12-foot-diameter reentry environment vacuum test chamber at Test Position #2, The new test chamber
includes chamber internals, a new diffuser, and a new aftercooler. 4lso provided is a new contoured channel
nozzle and new cross-tie vacuum ducting to link test chambers at Test Position (Tp) #1 and TP #2 to a single

existing steam ejector vacuum pumping system.
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This project also provides a new 80,000-pounds—per-hour saturated steam boiler tO replace TWO failing
boilers. The new boiler will drive an existing steam ejector vacuum pumping system which will evacuate the
reentry environment test chambers at TP #1 and TP #2 through the new cross-tie vacuum ducting. Additionally,
the project will provide a new boiler building, new steam main, relocation OF assocliated equipment,
replacement OF deteriorated underground water supply lines, and demolition of two existing steam boiler
systems,

PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of Unit
Measure Quantity cost Cost
Land A(I}JiSitim ...................... EEEEEEEEEEEEESR === - -——— -
(€075 1100 170 3 —— —~— —— $4,900,000
12-foot-diameter test daby . .cceommmcceanen.. EA 1 1,600,000 1,600,000
Contoured channel NMZZC...cccceemcemcemmenne.. EA 1 500,000 500,000
Diffuser, aftercooler, ducting & valves.,....,., LS — —— 1,265,000
Steam boiler, building & A00ESSONIES...eeueeen--- EA 1 1,535,000 1,535,000
Total " E EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE NN NN NN NN NN NN NN NN EEEEREESR $4,900,000

LIST OF RELATED GRAPHICS:

Sheet 1 - Location Plan
Sheet 2 - Isometric of New Configuration, Building 222
Sheet 3 - Plan View of New Configuration, Building 222
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OTHER EQUIPMENT SUMMARY':

No other equipment is required for this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Modifications for Advanced Engine Development, Test Stand 116

INSTALLATION:  George C. Marshall Space Flight Center

FY 1989 CoF Estimate: $13,500,000

LOCATION OF PROJECT: Marshall Space Flight Center, Madison County, Alabama

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1988 AND PRIOR YEARS®" FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific CoF Rt cceemceaeoao.. R $1,121,400 N/A $1,121,400
Capitalized Inesstmat...ccoooceeooeno... N/A $2,110,608 $2,110,608
o = IR $1,121,400 $2,110,608 $3,232,008

SUMMARY PURPOSE AND SCOPE:

This project provides for modifications to Test Stand 116 to test the components of a new advanced liquid
oxygen-hydrocarbon 750,000 pound thrust engine. The objective of this testing is to establish and verify new
propulsion technology at the component level such as the main combustion chamber (#CC), gas generators (GG)
and preburners (pB8), This will enable an optimum design of components that will lead to assembly of new full-
scale advanced test engines. This is a technology development effort in direct support of the Civil Space
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Technology initiative efforts to develop higher-performance engines for future NASA use. The technology
development efforts will also have application to the Advanced Launch System (ALS), Space Transportation
Booster Engine (STBE), and Space Transportation Main Engine (STME),

PROJECT JUSTIFICATION:

The initial development activities of an advanced oxygen-hydrocarbon booster engine are in the initial
planning phases. Difficulties with injector development have historically been much more severe with
hydrocarbon fuels than with hydrogen. This has been especially true from the standpoint of combustion
instability. It is essential that the advanced oxygen-hydrocarbon engine programs have available pressure-fed
test facilities for injector and combustion stability work prior to pump-fed engine testing. Marshall Space
Flight Center (MSFC) is NASA’s lead center for developing space launch engines, and will perform technology
testing required to define and resolve critical development issues including materials, fuel compatibility,
and combustion stability. To accomplish this, technology testing of key components, such as the main
combustion chamber (MCC), will be tested at three levels with the two lower thrust levels being scaled-down
versions of the MCC. The test levels which are needed are (1) injector and combustion chamber performance and
heat transfer testing at a thrust level of 40,000-70,000 pounds, (2) dynamic stability testing of two-
dimensional combustion chambers at approximately 250,000 pounds of thrust, and (3) full-size combustion
chamber stability testing at approximately 750,000 pounds of thrust.

The capability for test level (1) currently exists at Test Stand 116 and this data is being forwarded to the
advanced engine development contractors. This test position is the most complete and most flexible pressure-
fed facility in the country, but it is limited in thrust level to approximately 70,000 pounds. Existing
large, high-pressure tanks at the facility provide an excellent base for uprating to 750,000 pounds thrust.
Work included in this project will provide the capability to satisfy test level (2) and (3) requirements.

IMPACT OF DELAY:

The development of an advanced, high-pressure, oxygen-hydrocarbon booster engine cannot proceed until large-
thrust pressure-fed test facilities are made available. This facility is key to NASA’s continued ability to
develop the technology necessary for the next generation of space launch engines.

PROJECT DESCRIPTION:

Work includes constructing a 250/750 pound thrust structure (Figure2), a new 225-square foot static input
unit (SIU) reinforced concrete structure for the new and relocated controls and instrumentation, a 20-foot by
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40-foot addition to test stand support Building 4539, an addition to the blockhouse (Building 4541), and
interior modification to Building 4583. Mechanical work includes installing GFE pressure vessels consisting
of one 2,000-gallon, 8,500 psig LH5/LNG; three 625-cubic foot, 15,000 psig GH,/GNG; three 625-cubic foot,
10,000 psig GNo; one 500-gallon, 9,300 psig LOX; and one 625-cubic foot, 15,000 psig GH,. Existing pressure
vessels to be relocated consist of nine 15-cubic foot and siv 100-cubic foot, 10,000 psig GN,; one 700-cubic
foot, 8,000 psig GN,; and one 3,000-gallon, 6,000 psig LOX. A new burn stack will be instaﬁed for methane
disposal. Work also includes constructing a new 15,000 psig methane gas-generating facility and upgrading
15,000 psig hydrogen (Building 4657) and 10,000 psig nitrogen (Building 4659) gas-generating facilities with
pumps and vaporizers and running cross-country GH,, GNG, and GN, lines approximately 5,000 linear feet. Some
landfill, vessel foundations, and other site work will be required, while the sound power system, data
acquisition, control system, and firex system will be modified or added as required.
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PROJECT COST ESTIMATE:

This cost estimate is based on an engineering study.

Unit of Unit
Measure Quantity cost
Land muisitim ------ EEEEEEEEEEEEEEEEEEEEEEEEEEEEEDR === - - - -
(€035 ({0 10 ) W -— S —_—
Medenia....... LS - _—
Gas Generation Fdlitis......couemeemcemnnnnn.. LS P -—
Control %IBTS _________ SN EEE NSNS NN EEEEEEEEER LS . [P
Structures Building Modifications
and Site PEE@dO...ccooceeeeeeeeeeee. LS _— _—
Irstruentation......oooeem e -—- — _—
59045 o _— _— —
Fallout Shelter (not fesibk)..........cc......... _— — _—
T

cost

$13,500,000

5,534,900
3,668,400
2,204,700

1,233,900
858,100

$13,500,000

CF 2-30



LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Test Stand Area Layout
Figure 3 - Configuration Required for Updated Test Conditions

OTHER EQUIPMENT SUMMARY:

Equipment to be funded from RD resources will be test specific pressure vessels, engine instrumentation and
control systems, high-pressure pumps and vaporizers, and liquid high-pressure lines from the run tanks to the
thrust structure, with an estimated cost of $13,800,000.

FUTURE Cof FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF resources are required to complete the present scope of this project for advance LOX/HC-750K
Thrust Engine development. Future modifications may be required for Turbopump Assemblies development.
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MARSHALL SPACE FLIGHT CENTER
FISCAL YEAR 1989 ESTIMATE

MODIFICATIONS FOR ADVANCED ENGINE DEVELOPMENT
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Modifications to Orbiter Modification and Refurbishment Facility (OMRF)

for Safing and Deservicing

INSTALLATION: John F. Kennedy Space Center

FY 1989 CoF Estimate: $2,800,000

LOCATION OF PROJECT: John Kennedy Space Center, Brevard County, Florida

COGNIZANT HEADQUARTERS OFFICE: 13 of Space Flight

FY 1988 AND PRIOR YEARS®" FUNDING: The following prior years®" funding is related to this project:

Planning
and Design Construction Total
Specific CoF RIATccmemcmemcceeemeeeeees $196,000 $ —— $196,000
Capitalized Inesteit...cooooemocemcaaee. -—= -— -—
[0 = IR $196,000 $196,000 $196,000

SUMMARY PURPOSE AND SCOPE:

This project provides orbiter safing and deservicing capabilities in the Orbiter Modification and Refurbish-
ment Facility (OORF). This capability will allow returning orbiters to be safed and deserviced without

disrupting orbiters being processed for launch in the Orbiter Processing Facility (0PF),

CF 2-35



PROJECT JUSTIFICATION:

Upon returning from a space mission, an orbiter must undergo immediate safing, maintenance, and checkout
before it can begin processing for reuse. Currently, processing orbiters for reuse is totally performed in
the OPF and includes such major on-line operations as draining and purging all fuel systems, removing ordnance
and all other hazardous elements, removing payloads brought back from space, inspecting the payload bay and
crew cabin, repairing and replacing damaged components, and refurbishing the thermal protection system.
Currently, the OMRF provides an off-line facility for performing major orbiter modifications and
refurbishment. It was not provided with safing and deservicing capabilities. With current facilities, an
orbiter being processed in the OPF for reuse must be temporarily removed so that immediately required safing
and deservicing operations can be performed on a returning orbiter. This disruption causes a 9-day delay in
orbiter processing.

Prior to the 51-L accident, the present OPF and OMRF were sufficient for anticipated needs. However, the post
51-L test and checkout requirements have increased the OPF processing time for each orbiter such that the 5-
day loss of processing time cannot be accommodated,

IMPACT OF DELAY:

Shuttle manifests and operational schedules are dependent upon continual OPF availability for processing of
orbiters for reuse. |If facilities needed to avoid temporary removal of orbiters from the OPF are not brought

on line, Shuttle turnaround and manifest launch rates cannot be met.

PROJECT DESCRIPTION:

This project will provide capability within the OMRF to safe and deservice an orbiter. This includes
capability for hypergols deservicing, gaseous and liquid hydrogen, gaseous and liquid oxygen, gaseous nitrogen
and gaseous helium systems, hydraulics and ground coolant piping. These systems will connect to existing
sources external to the building and be terminated in the OMRF floor trenches. In addition, power upgrades
and contamination control features will be added to the OMRF.
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PROJECT COST ESTIMATE:

Unit of Unit

Measure Quantity cost cost
Land Acouisitian. ..o cceeoooo e R, -— - - -
(€0 7= 1T o uo g F - - -- $1,302,000
Site melmm -------- EEEEEEEEEEEEEEEEENEENESR LS - - 555,000
Elect. Ductbanks & Power Ugak....ccoo..... LS - - 232,000
Contamination Gntrol....._....__..__.._.._. LS - - 515,000
Euipnent......  cesecessussnssssessessaannnnnns -—- -- - 1,498,000
Hypergol Deservicing SysteM.sesssssasasasnnns LS -- - 310,000
Gaseous Hydrogen & Oxygen SyStem. cessssssssss LS — - 150,000
Liquid Oxygen & Hydrogen System.......  seususs LS — - 320,000
Gaseous Nitrogen SystemS... sesssssssassssnnsns LS - - 325,000
Gaseous Helium SSEM.......... sesssssssnnanns LS - - 250,000
Ground Coolant System Piping.sesssssasassnnsns LS - -- 53, 000
Hydraulic System Ron....ccoceccamcamannnce. LS - -- 90,000
FaIIOUt Shelter (nOt applicable)lllllllllllll ——

A $2,800,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Site Plan
Figure 3 - Floor Plan

OTHER EQUIPMENT SUMMARY':

Equipment to be funded with SFCDC resources will consist of scrubbers, tanks, hoses, Fittings, purge

connections, and cable plants with an estimated cost of $26,500,000.

FUTURE CcoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future corF funding is anticipated for this project.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1989 ESTIMATES
MODIFICATIONS TO OMRF FOR SAFING AND DESERVICING
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Construction of National Resource Protzction

INSTALLATION: Various Installations

FY 1989 CoF Estimate: $2,600,000

LOCATION OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 1988 AND PRIOR YEARS"™ FUNDING: The following prior years® funding is related to this project:

Planning

and Design Construction Total
Specific CoF FUNdINg.... seesssssssssssnssnnnnss -- - -
Capitalized Inestret.......ocoooeemmemana.. -- N/A N/A

SUMMARY PURPOSE AND SCOPE:

This project provides security protection for Space Transportation System (3T3) and related facilities which
have been designated a vital national resource at the John F. Kennedy Space Center (X5C) and Dryden Flight
Research Facility (OFRF). This protection includes constructing fencing, guardhouses, and perimeter lighting
to protect all designated vital STS assets against sabotage, damage, and theft.
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PROJECT JUSTIFICATION:

Presidential Decision Memorandum Number 37 (National Space Policy, 1978), Presidential Dirsctive/NSC,

Number 42 (Civil and Further National Space Policy, (1978), and National Security Decision Directive Number 42
(National Space Policy, July 4, 1982) contain policy designating space systems and support systems as vital
national resources. This designation specifically referenced the Space Transportation System (3STS), and
required that the survivability of the STS be assured in order to be available for military, scientific, and
research uses. STS survivability requires that protective measures be iIn place at all times to ensure proper,
efficient, and effective operation.

IMPACT OF DELAY:

Delay of this project increases the vulnerability of National Resources to adversaries. Lack of protective
facilities increases the requirement for security manpower. Implementation of protective facilities becomes
more difficult as the mission rate increases.

PROJECT DESCRIPTION:

This project provides for construction of seven-foot-high double chainlink fencing, 3-strand barbed wire,
concertina wire, automatic gates, guardhouses, perimeter lighting, and all electrical work needed to support
the lighting, guardhouses, and automatic gates. Facilities to be protected by this project are Pad B at
Launch Complex 39 (XSC), Orbiter Processing Facility (K3C), Vehicle Assembly Building/Launch Control Center
(X3C), Shuttle Mate-Demate Structure (DFRF), Shuttle Hangar (DFRF), and other smaller Shuttle facilities
(@OFRF). These facilities have been classified as category "A" which, If lost, could cause the loss of an
orbiter or crew or would result in an STS program delay greater than 6 months.
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PROJECT COST ESTIMATE:

This cost osti te is Uase® on ao enginesring studs

Unit of Unit
Measure Quantity Cost Cost
Land Acquisition...... cesssevesscsnrssscansas —— —_— —-— -
Construction.seesssessss Ceesevectessensannnoas -~ -_— _— $2,600, 000
Fencing an® miscrllaneow=, . ..ueevecncnenns Lump 1 -— 1,380 000
GUArBNOUSESe e e ss’ s oo, toonnnn e rearennaen. Lump 1 -— 540" 000
Perimpter 1ightS.. eveeveevee, io..... L Lump 1 _— 330"000
Electrical work ang controls, .. .......uees Lump 1 —-— 350:000
SQUIMIPRE ceeiiiiiiiiiiiieciiititttnctenaoes - -— -— -
Fallout Shelter (not feasible) , . ...icceueees - — — ——

Totaleus, ,veene o cnenst s .. - . $2,600, 000

LIST OF RELATED GRAPHICS:

Figure 1 - KSC Location Plan
Figure 2 - KSC Site Plan
Figure 3 - DFRF Location Plan

OTHER RELATED FUNDING:

In the research and program management appropriation there are $2.0 million in FY 1988 2or rplate® spquipment an®
$6.4 million in FY 1989 for additional equipment and related services.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

CoF resources may be required to grovide 2or additionaQ security grotection for STS an® other Racilitirs Qesig ate®
a vital national resource.
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JOHN F. KENNEDY SPACE CENTER
FISCAL YEAR 1989 ESTIMATES
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SUMMARY
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Office of Space Flight:
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7,800,000

Page
No.

CF 3-1

CF 3



CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Construction of Auxiliary Chiller Facility

INSTALLATION:  Lyndon B. Johnson Space Center

FY 1989 Cor Estimate: $7,800,000

LOCATION OF PROJECT: Houston, Harris County, Texas

COGNIZANT HEADQUARTERS OFFICE: Office of Space Flight

FY 19838 AND PRIOR YEARS®" FUNDING: The following prior years®" funding is related to this project:

Planning

and Design Construction Total
Specific CoF Hmirg ----------- AN EEEEEEEEEEEEEEEEEEEEEEEDN $714,000 _0_ $7l4,000
Capitalized Insstiet...oooooemoe e -0~ -0- -0-

o = $714,000 =0- $714,000

SUMMARY PURPOSE AND SCOPE:

This project provides for the construction, outfitting, and tie-in of a new 6,000 square foot auxiliary

chilled water generating facility. Two 2,000-ton electrically driven chillers are required to accommodate
increasing demand from existing facilities and new floor space that will be added at the JSC main site through

the early 1990's.
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PROJECT JUSTIFICATION:

This project is required to provide additional chilled water capacity to meet significant usage and floor
space growth that is occurring and planned for the JSC main site through the early 1990's. J3c's chilled
water usage has been increasing steadily over the past several years, primarily because of the installation of
additional and more powerfull computing equipment. In addition, JSC technical facilities and office space
continue to be more extensively utilized. Daily chilled water requirements temporarily exceeded the Center"s
safety margin operating capacity of 10,000 tons during the summer of 1985 and will permanently exceed it in
1988. Projected chilled water requirements growth indicates that the Center®s total operational capacity of
12,000 tons will be permanently exceeded by the end of 1989.

The age and condition of the existing chillers contribute to the shortfall and vulnerability of the JSC
chilled water generation capability. The seven 2,000-ton chillers in the central plant have been in operation
approximately 25 years. Prudent operating procedures require sufficient capacity to allow for one chiller to
be available for standby reserve and one chiller to be out of service for maintenance. However, due to the
increasing load and the frequent need for chiller maintenance, reliable operation of the needed number of
chillers cannot be assured.

The new 4,000-ton chilled water production facility provided by this project will accommodate the increasing
cooling needs and provide backup and permit overhaul of the existing chillers. The planned location of the
new chiller facility provides enough physical separation to reduce common vulnerability to catastrophic events
while being close enough to the existing central plant to accommodate unmanned remote control of the new
facility.

IMPACT OF DELAY:

IT this project is not approved, there will not be adequate chilled water capacity to operate the Center in
1990 and beyond. Failure of one or more of the existing chillers after this date could make It necessary to
vacate or close some functional areas of JSC until repairs can be made.

PROJECT DESCRIPTION:

This project provides for the construction, outfitting, and tie-in of a new auxiliary chilled water production
facility. The facility building will be approximately 6,000 square feet and contain two 2,000-ton
electrically driven chillers. Also included are the installation of new chilled water pumps, cooling water
pumps, piping, cooling towers, transformers, and metal-clad switchgear with vacuum breakers to power the new
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chillers. The work also will include installing new 1,200-ampere 15-kV breakers in the site substation and
new feeders to the new chiller plant. Space has been provided in the building for installation of additional
chillers and auxillary equipment in future years, should it be necessary.

PROJECT COST ESTIMATE :

Unit of Unit
Measure Quantity cost cost
La.nd ACQJiSitim ..... EEEEEEEEEEEEEEEEEEEEEEEEEEEENEENER == - - ———
€1 Lo 1o — -— === - $7,800,000
Site Prq:ﬁratim ............ (AR RREERRNRERRRERRNNRNY) LS ———— —_— 239’000
Chiller BJiIdirg ---------- AN EEEEEEEEEEEEEENEEEENEEER SF 6,% 75-3) 453’000
Mechanical :
2,000-Ton Chilllers and RIS ccoemmcmmnaneees L3 — 2,845,000
30-1Inch Underground Chilled Water
Line, Valves, Sleeve Under Strest.............. LF 4,500 267.33 1,203,000
Electrical:
New 15-kV Feeders, 15-kV Switchgear, 15-kV
Breakers, Ductbanks, Transformers, Starters,
and Uninterruptible Power Sply.............._. LS —- —— 2,001,000
Cooling TOES. -.cmmeeeceecceee e e cceeee EA 2 489,500 979,000
€ (S LS —_— —_— 80,000
500 2 o —— —— —_—
Fallout Shelter (nOt f‘%ible) ...... EEEEEEEEEEEEEEENER == ——— —— T
0o > $7,800,000
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LIST OF RELATED GRAPHICS:

Figure 1 = Project Location
Figure 2 = Projected Chilled Water Usage
Figure 3 = Layout Plan

OTHER EQUIPMENT SUMMARY:

None

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding will be required to complete this project, however, space has been provided for further
expansion which may be needed in the late 1990's.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

MARSHALL SPACE FLIGHT CENTER

Page
Amount No.
Office of Space Science and Applications:
Modifications to the X-Ray Calibration Facility (XRCF) ... vviurananann. 11,400,000 CF 4-1
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Modifications to the X-Ray Calibration Facility (XRCF)

INSTALLATION:  George C. Marshall Space Flight Center

FY 1989 CoF Estimate: $11,400,000

LOCATION OF PROJECT: Marshall Space Flight Center, Madison County, Alabama

COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications

FY 1988 AND PRIOR YEARS®" FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific COF Fuming-- AN EEEEEEEEEEEEEEEEEEEEEEEENEDR $912,000 === $ 912,000
Capitalized Inestmat....ooooomoimeaceeoe === $3,113,000 $3,113,000
O e $912,000 $3,113,000 $4,025,000

SUMMARY PURPOSE AND SCOPE:

This project will modify the XRCF instrument chamber in Bldg. 4708 to accommodate the extended focal length of
the x-ray mirror assemblies for the Advanced X-ray Astrophysics Facility (AXAF). The instrument chamber
building and associated clean room will be enlarged and the control room relocated. The guide tube diameter
"will be increased and the tube will be lengthened to provide the degree of precision needed to calibrate and
measure mirror performance. The AXAF is one of NASA™s series of "'Great Observatories in Space™ and will
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perform detailed long-term study of deep space x-ray emissions. The AXAF is a Space Science and Applications
new start planned for FY 1989 and this facility is essential to supporting this program.

PROJECT JUSTIFICATION:

The modifications to the XRCF are required for the ground testing and calibration of the performance of the
High Resolution Mirror Assembly (HRMA) and instrumentation. Such testing is mandatory for evaluation of the
x-ray reflection efficiency and resolution of individual mirrors; for calibration and final alignment testing;
for functional testing to determine final performance; and to calibrate x-ray instrumentation necessary for
the development of the computer software required for the interpretation and analysis of the scientific and
engineering data generated by the spacecraft.

The instruments involved in this program must be tested in a facility with a long evacuated path length to
provide a nearly parallel beam of radiation similar to that arriving from deep space which can be used for
testing, calibration, and alignment. The long path length is necessary because collimating mirrors (as used
with visible light) cannot be used for x-rays. The most practical means for testing is to provide a nearly
parallel beam of radiation using a long distance between the radiation source and exposing the instruments to
only a very narrow angle of the x-rays arriving from the source. Since radiation at x-ray lengths is heavily
attenuated in air, the path length of the radiation must be evacuated. This facility will provide the needed
capabilities for testing and is on the "‘critical path" for meeting the overall project schedule.

Additional uses for the facility will be for calibration of rocket payloads for extreme ultraviolet and x-ray

experiments, star tracker evaluations and calibrations, and the enlarged instrument chamber will provide an
in-house capability at MSFC for performing thermal vacuum tests on payloads flown in the Shuttle cargo bay.

IMPACT OF DELAY:

The modified XRCF is the only facility capable of supporting essential x-ray development testing and
calibration of the AXAF spacecraft. This facility must be Initiated in FY 1989 to be available for required
AXAF system testing. Delay of this facility project will directly delay the AXAF program schedule and
increase the program costs.
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PROJECT DESCRIPTION:

Modifications to the XRCF include the following:

1. Lengthen the instrument chamber and provide an internal 350° liquid nitrogen (LN,) cooled shroud to
provide a test volume approximately 18-foot-diameter by 50-foot-long to accommodate the ﬁXAF spacecraft.

Provide necessary additional pumping systems and other supporting utilities.

2. Increase the size of the instrument chamber building to accommodate the requirements in item 1
above. The existing class 10,000 clean room will be enlarged accordingly and will be equipped with an air-
lock entrance on the south side of sufficient size to provide transfer clearance for any test hardware which
fits the enlarged instrument chamber. This enlarged building will also provide space for a new control room
on the south side of the instrument chamber.

3. Relocate the existing 1,000 feet of 3-foot-diameter guide tube 700 feet to the west. Insert an
additional 400 feet of 5-foot-diameter and 300 feet of 4-foot-diameter guide tube between the instrument
chamber and the relocated 3-foot-diameter guide tube section for a total length of 1,700 feet. The centerline
of the guide tube will be lowered to accommodate the test article. New vacuum pumping systems and support
utilities for the extended guide tube will be provided.

4. Provide a new x-ray source building at the west end of the guide tube and relocate the existing x-ray
source and alignment source to that building.

5. Provide new control consoles and equipment for the enlarged facilities and install them in the new
control room to be located in the instrument chamber building. Relocate existing instrumentation equipment to
Building 4/08.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of
Measure Quantity

Land ACquiSitiOnllllllllllllllllllllllllllllllllllll == -

Constructionllllllllllllllllllllllllllllllllllllllll === m—=

SIte WOrkK suvevessasasnssannssannsnssannssannnnnnns LS ---
Instrument Chamber Building. ===s==sssssssssunansss L3
Instrument Chatber..... sssssssssssssssssnsssnnnnns Ls -
Clean ROOM sssssssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns L3 ————
Source Chamber Buildirg _____ sEsEEssEEEEEEEEEEEEEEE LS ———
Guide Tubes and SUPPOrtS=ssssssasasssnsnsnnnnsnnss LS -
Pumps and Eouiprent........... EEEEEEEEEEEEEEEEEEEE LS -
Power/Lighting/Fire Alarmgssssssssssssssnsnnennans LS -

% ...... NN NN NN EEEEEEEEEEEEEEENEEEEEEEE - -
FallOUt Shelter (nOt feaSible)-- EEEEEEEEEEEEEEEEEEER === ===

Tota.llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

cost

10,070,000

190,000
3,550,000
1,230,000
1,130,000
1,110,000
1,600,000
890,000
370,000

1,330,000

——

11,400,000



LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Layout of XRCF Facility

OTHER EQUIPMENT SUMMARY:

Equipment to be funded with R&D resources will consist of an optical bench and associated
electrical/mechanical Fixtures with an estimated cost of $6,000,000.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future Cof resources are required to complete the present scope of this project.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

GODDARD SPACE FLIGHT CENTER

Page
Amount No.
Office of Space Science and Applications:
Modernization of Space Environment Simulator.... ...cccvciviiciicinenananns 2,800,000 CF 5-
Modifications for Utility Reliability.....vieiiiineiinnneainnneasnnnnnsns 3,100,000 CF 5-9
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Modernization of Space Environment Simulator

INSTALLATION:  Goddard Space Flight Center

FY 1989 Cor Estimate: $2,800,000

LOCATION OF PROJECT: Greenbelt, Prince George"s County, Maryland

COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications

FY 1988 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning

and Design Construction Total
Specific CoF FUONT.-ememecememeenens $206,000 $ — $ 206,000
Capitalized Inestret.................... == 5,599,902 5,599,902

L. = $206.000 $5,599,902 $5,805,902

SUMMARY PURPOSE AND SCOPE:

This project provides for modernizing the Space Environment Simulator (SES) located in Building 10 (Figures 1
and 2) by upgrading the vacuum pumping system from oil diffusion to cryogenic vacuum pumps. This will
eliminate the risk of oil contamination of payloads during testing. For the last 25 years, the SES has been a
key element in the Goddard spacecraft development capability and must be modernized to meet the testing needs
of spacecraft being developed and planned for the future.
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PROJECT JUSTIFICATION:

The SES is a 27-foot by 40-foot thermal vacuum chamber (Figure 3) used for systems-level thermal testing of
both engineering and flight hardware. The current pumping system is 25 years old and uses 17 oil diffusion
pumps to attain high vacuum. These pumps pose an inherent risk of oil backstreaming into the chamber test
space. Contamination of the vacuum chamber by diffusion pump oil degrades instrument sensitivity particularly
in the ultraviolet spectral ranges. Contamination of optical surfaces is difficult to clean because cleaning
methods tend to further degrade the optical surfaces. There have been several incidents where diffusion pump
oil has backstreamed into the chamber onto flight hardware. Newer types of spacecraft contain significantly
more sensitive instruments than those of older spacecraft and these newer instruments are extremely sensitive
to air contamination. Presently, testing must be compromised by not including contamination-sensitive
instruments during the system thermal test. The proposed modification would eliminate this risk and the risks
and costs of otherwise unnecessary disassembly and reassembly of spacecraft by replacing the obsolete
diffusion pumps with state-of-the-art cryogenic pumps and a turbomolecular pump (Figure 4). A cryopumped SES
will provide a safer, cost-effective test environment for all in-house developed payloads and carriers. The
proposed work will modernize this outdated facility and maintain Goddard's hands-on capability to develop
advanced payloads and technology, as well as providing an in-house capability for refurbishment of recovered
spacecraft.

IMPACT OF DELAY:

Delay of this project would adversely affect the utilization of the chamber by contamination-sensitive
payloads instruments. [If funded in FY 1989, the upgraded chamber would be used for the testing of the
contamination-sensitive Extreme Ultraviolet Explorer (EUVE) and the Flight Support System - Upper Atmosphere
Research Satellite (U4RS) configuration.

PROJECT DESCRIPTION:

This project provides for the replacement of the existing diffusion pumping system with a cryogenic vacuum
pumping system. Proposed work for this project includes the replacement of seventeen 32-inch oil diffusion
pumps w%th eight 48-inch cryogenic pumps of equal or greater volumetric capacity so as to maintain the

1 x 1072 torr operating level of the simulator. Two mechanical pumps will be provided for initial stage
roughing of cryopumps. A turbomolecular pump with its dedicated mechanical roughing pump will be included to
handle non-condensed gases such as helium and hydrogen. Related work will include the addition of vacuum
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valves for the new cryopumps; alterations to foreline, compressed air, L¥,, GN,, and cooling water systems;
installation of new motor controls, and installation of other ancillary systsms/components required to
accommodate the new equipment.

Existing controls and instrumentation of the vacuum system will be upgraded/consolidated/replaced and brought

to the state-of-the-art condition. Steam cleaning of the chamber interior and evacuating lines will be
performed to remove all residual oil deposits.

PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of Unit
Measure Quantity cost Total Cost
La.nd ACquiSitionllllllllllllllllllllllllllllllllllll we—— ——— - $ o
(€535 (70 1 ) -— -—- -— 2,800,000
B <00 |1 - 2 I LS _— _— 175,000
= 48" CryopumpPsS......cccovvveivrriineeeeeneenns EA 8 107,500 860,000
- U8 Gate VANES. oo EA 8 102,500 820,000
= Turbomolecular R oo eeceeeeeeee EA 1 90, 000 90, 000
- Controls/Instrumentation...c.cceeeencaseccccss . LS —_— _—— 730,000
= Chamber eanig..cceecemmcem e LS — _— 125,000
EguiEment-llllllllllllllllllllllllllllllllllllllllll - hning —— -
Fallout Shelter (not fessille)....ccemceomcnanne... -— ~— -—- -—-
e = [ $2,800,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan

Figure 2 - Buildings 7/10/15/29 Complex

Figure 3 - 27" x 40' Space Environment Simulator (S&s) Vacuum Chamber
Figure 4 = Comparison of New Pumping versus Old Pumping System

OTHER EQUIPMENT SUMMARY:

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future ¢oF funding is required to complete this project.
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CODDARD SPACE FLIGHT CENTER
FISCAL TEAR 1989 ESTIMATES
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CODDARD SPACE FLIGHT CENTER
FISCAL YEAR 1989 ESTIMATES
MODERNIZATION OF SPACE ENVIRONMENT SIMULATOR
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Modifications for Utility Reliability

INSTALLATION:  Goddard Space Flight Center

FY 1989 CoF Estimates: $3,100,000

LOCATION OF PROJECT: Greenbelt, Prince George®"s County, Maryland

COGNIZANT HEADQUARTERS OFFICE:  Office of Space Science and Applications

FY 1988 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific COF ﬁjming-- IR RRRRRRRRRRRRRRRRN] $240,000 - —— $240,000
Capitalized inestrait..o.coeoooooooo.. -—= — -—-
(e = [ $240,000 —— $240,000

SUMMARY PURPOSE AND SCOPE:

This project provides for increased reliability of the Goddard Space Flight Center (GSFC) chilled water and
electrical distribution systems which support communications and control of the Tracking and Data Relay
Satellite System, Shuttle flights, major science and application satellites and DOD missions. The present
system provides emergency backup electrical power for critical equipment but no backup for cooling of the same
equipment. The result is that a short-term electrical failure shuts down the electronic equipment because of
overheating even though a limited amount of emergency electrical power is still available. This project will
provide short-term backup for the cooling systems to allow the safing of satellites and the orderly shutdown
of control and communication equipment.
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PROJECT JUSTIFICATION:

A major mission of the GSFC is to provide tracking, data acquisition, and control of Earth orbiting
spacecraft, and warehousing, and distribution of technical data. With the advent of manned spacecraft the
control and communication functions increased extensively. For the Mercury, Gemini, and Apollo Missions, all
data on the condition of the men and machines had to be analyzed in real time and the data flow from the
applications spacecraft (communications, weather, etc,) further increased the demand for real-time receiving
and processing. In the Tracking and Data Relay Satellite System (TDRSS), and Space Shuttle era, the demands
on the system have again taken a significant increase causing the GSFC communications and control complex to
operate 24 hours a day. This operation has become extremely critical to TDRSS support of major satellite,
Shuttle flights, and certain DOD payloads.

In order to keep pace with the rise in demand for services, new computers and communications equipment have
been added or have replaced older models. Facilities to support this equipment have also been constructed.
This includes chillers for increased chilled water distribution necessary to cool the electronic equipment.
Secondary (or backup) utility systems especially for cooling were not included. No additional backup diesel
generators have been added since 1965. The result is that no backup power capability to fully operate the
existing cooling system during electrical power shortages is not adequate. While commercial power is normally
reliable, the present air-conditioning system is essentially disabled by short power interruption. While
critical electronic equipment is supported by uninterruptable power supplies (UPS) for 15 minutes, without
cooling, computer spaces overheat and require operating equipment to be shut down within 5 minutes after the
electric power fails. It is essentially impossible to put all electronic and computer equipment and
spacecraft into a "safe" mode within these 5 minutes and this causes abrupt cessation of satellite control and
data handling. A reliability study of GSFC utilities indicates commercial power outage of more than 15
minutes are much less likely than short interruptions. By providing uninterrupted air-conditioning support
for at least 15 minutes, this project will provide adequate protection against short-term failures which are
the most likely to occur.

IMPACT OF DELAY:

With the advent of the TDRSS and the probability of multiple Space Transportation System (313) Flights each

year, the critical areas of GSFC will be in mission status on a continuous basis. Delay of this project will
extend the risk that a minor power failure will disable the Center®s chilled water system and cause an abrupt
shutdown of mission support control and communications.

PROJECT DESCRIPTION:

Small emergency power plants will be provided to operate chilled water pumps, critical air handlers, booster
pumps and controls. A 500kW diesel, now excess to the Ground Tracking System will be located near Building 24
and a battery backup system will be located at the 3/13/14 complex to provide electrical powver for operation
of the chilled water system for at least 15 minutes. Automatic valves also will be installed in the chilled
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water distribution system for isolation of critical areas. Controls for this system will be located in the
power house: A 100,000-gallon chilled water reservoir will be constructed to provide 15-minute (minimum)

cooling.

PROJECT COST ESTIMATE:

This project cost estimate is based on a preliminary engineering report.

uUnit of Unit

Measure Quantity cost

Land ATUESIION. --.eeemeeeceeeceee e . --- — —
(€225 1170 10 1 _— — —
Emergency power SEBNL. .. L3S —_— —_—
ST} (=3 LS _— —-—
Building 24 Mdficabias. .-ocooeoeeameoes LS — —-
Architectural/structural. i i i ieens L3 —_— _—
Mdenial. L3 _— ——
Bt . s L3 -— ———
Chilled Water Storage S&BN...occceeemeeeeee- L3 _— -—
201 012 3 o — _— —_—
Fallout Shelter (not required) seceesssssssssssnsss --= —_— _—

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan - Chilled Water Distribution System Modifications
Figure 2 - Chilled Water Storage

Cost

$3,100,000

2,020,000
65,000
370,000
(195,000)
(90,000)
(85,000)

645,000

CF 5-11



OTHER EQUIPMENT SUMMARY:

Equipment will be relocated, but no new equipment is anticipated.

FUTURE CoF ESTIMATED FUNDING REQUESTED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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FISCAL YFAR 1989 ESTIMATES
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

Office of Space Science and Applications:

Amount

12,000,000

Page
No.

CF 6-1
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Refurbishment of 25-Foot Space Simulator

INSTALLATION:  Jet Propulsion Laboratory

FY 1989 CoF Estimate: $12,000,000

LOCATION OF PROJECT: La Canada-Flintridge, Los Angeles County, California

COGNIZANT HEADQUARTERS OFFICE: Office of Space Science and Applications

FY 1938 AND PRIOR YEARS®" FUNDING: The following prior years' funding is related to this project:

Planning
and Design Construction Total
Specific CoF FUOI.ceomceeceaaa. $863,000 $ -0- $ 863,000
Capitalized Inestrent.................... N/A 1 497 1,823,497
(o +=) [N $863,000 $1.823,497 $2.,686,497

SUMMARY PURPOSE AND SCOPE:

This project will refurbish the 25-foot Space Simulator, Building 150, by resurfacing the 23-foot diameter
solar simulator collimating mirror, replacing the existing power supply rectifiers of the solar simulation
system, and replacing the obsolete oil diffusion pumps with new cryogenic pumps. The space simulator chamber
has been used on each of the JPL major flight projects such as the Mariners, Viking, Voyager, IRAS and
Galileo. Without these modifications, JPL will lose this vital space simulator test capability for future

flight projects.
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PROJECT JUSTIFICATION:

The collimating mirror is the largest optical element of the solar simulator system, and was fabricated in
1965. Each major JPL flight project such as the Mariners, Viking, Voyager, IRAS, and Galileo used this
mirror"s test capability. Future planetary exploration projects will also utilize its test capability. The
condition of the mirror™s nickel substrat has deteriorated over the years so that the specified test intensity
of the solar beam cannot be maintained. The mirror surface has deteriorated to where the reflectivity is less
than 50 percent. Some isolated areas are currently producing only 12-percent reflectance. Corrosion pits and
bubbles have appeared across the entire nickel surface. This condition now requires full power of all solar
lamps for each test. The original simulator"s capability of 2.0 solar constants intensity has deteriorated to
only 10 solar constants. IT this deterioration is allowed to continue, the chamber will become inoperable
and future flight projects cannot be tested.

The current solar simulation system consists of 37 30Kw-lamp assemblies using 111 power rectifiers that were
purchased in 1961. These rectifiers are experiencing mechanical and electrical component failures at an
increasing rate. Replacement parts are no longer available, and parts salvaged from other units have been
used to maintain operation. Continuance of this practice will shortly not be feasible.

The 25-foot Space Simulator is the principal test facility for NASA/JPL planatry exploration flight project
environmental testing at the system level. It uses obsolete oil diffusion pumps for pressure reduction which
have a very high probability of contaminating optical instruments with oil particles during a test. Because
of this, optical instruments must be shielded or removed prior to placement of spacecraft in the chamber.
This project will replace the contaminating oil diffusion pumps with the cleaner and more efficient cryopumps
that will correct the problem and keep optical and sensor elements clean during vacuum operation.

IMPACT OF DELAY:

Delay of this project will further reduce the capability of the space simulator to a point where acceptable
light uniformity and intensity cannot be produced and future flight projects cannot be tested prior to launch.

PROJECT DESCRIPTION:

This project will refurbish the 25-foot Space Simulator, Building 150, by resurfacing the 23-foot diameter
solar simulator collimating mirror, replacing the existing power supply rectifiers of the solar simulation

system, converting the oil diffusion pumping system to a new cryogenic and turbo-molecular system and updating
the corresponding section of the central console.
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The 23-foot diameter mirror will be removed from the space simulator chamber. The reflective aluminum, and
electrolytic nickel supporting surfaces will be stripped off, the surface of the mirror will be reground by a
specially fabricated machine, then plated with electroless nickel and polished, After the mirror is rein-
stalled in the simulator chamber, the surface will be aluminized.

The deteriorating power supply rectifiers of the solar simulation system will be replaced with new high-
efficiency rectifiers. Approximately 111 old rectifiers serving 37 existing lamp assemblies will be replaced
with 37 individual rectifiers (plus spares). The existing electrical control and power distribution systems
will also be modified and updated to suit the new rectifiers® requirements as well as to meet stricter
specifications for spacecraft testing.

This project also proposes to replace all ten oil diffusion pumps of the space simulator chamber with ten new
cryogenic pumps installed in existing ports. Two new turbo pumps will also be installed to provide pumping of
helium, hydrogen, and the lighter gases. This work will also include all of the necessary nitrogen piping,
insulation, structural, and electrical modifications, including reworking the existing pressure/temperabure
instrumentation and control board, to accommodate the new cryopump requirements.

The present housing over the diffusion pumps will be enlarged and heightened to permit installation,
containment, and maintenance of the new pumps and cryogenic elements that will be installed in this area.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report.

Unit of Unit Total

Measure Quantity cost cost

(=T o I a0 0S| 1o TSR --- — _— —0-
(€8 35 (70 1 T S _— ——— 12.000.000
Modify Lamp Power Spoly.eeeoooceeeeeeeoee L3 _— -— 1,830,000
Resurface MM ..o LS — -— 4,420,000
Modify Vacuum Pumping SstBn.......ccccceeeeee L3 -— -— 5,750,000

oLy —0-

™ $12,000,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Schematic Section

OTHER EQUIPMENT SUMMARY:

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There is no future funding required to complete this project.
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JET PROPULSION LABORATORY
FISCAL YEAR 1989 ESTIMATES
REFURBISHMENT OF 25-FOOT SPACE SIHULATOR
LOCATION PLAN
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JET PROPULSION LABORATORY
FISCAL YEAR 1989 ESTIMATES

REFURBISHMENT OF 25-FOOT SPACE SIMULATOR
LOCATION PLAN
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

AERONAUTICAL FACILITIES REVITALIZATION

Page
Amount No.
Office of Aeronautics and Space Technology:
Repair and Modernization of the 12-Foot Pressure Wind
Tunnel, Ames Research Center........ tciiessassnssnasnnsnnsnnnnnnsnnnnns 36,500,000 CP 7-1

Rehabilitation and Modifications to 10X10 Supersonic
Wind Tunnel, Lewis Research Center ...icvveernassnessnnsnnssnnsnnnsnnnsns 14,500,000 CP 7-9
Refurbishment of Hypersonic Facilities Complex, Langley

REeSEANCh CBNEEN . e e i i ies  tassnnassmsassnnassnnassnnnssnnnssnnnnsnnnnss 12,800,000 Cp 7-17
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1980 ESTIMATES

PROJECT TITLE: Repair and Modernization of the 12-Foot Pressure Wind Tunnel

INSTALLATION: Ames Research Center

FY 1989 Cor Estimate: $36,500,000

LOCATION OF PROJECT: Moffett Field, Santa Clara County, California

COGNIZANT HEADQUARTERS OFFICE: OFfice of Aeronautics and Space Technology

FY 1988 AND PRIOR YEARS®" FUNDING: The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific ¢of Rnding.......... $3,466,000 $1 0,914,000  $19,380,000
Capitalized Inestrent..........o...o....... N/A 4,828,479 4,828,479
[0 = $3,466,000 $15,742,479 $24,208 ,479

SUMMARY PURPOSE AND SCOPE:

This project provides the initial construction increment for the repair and modernization of the 12-Foot Pressure
Wind Tunnel. The total project will return the tunnel to its original operating capability of six atmospheres, and
upgrade the facility to modern standards for increased reliability and productivity. The facility is required to
support the Nation®"s rapidly expanding requirements for low speed, low turbulence level, high quality flow, and
high Reynolds Number aeronautics testing. This increment of construction includes the replacement of the pressure
vessel shell and supports and provides a test section isolation system which will allow model access without
depressurization of the tunnel circuit. Additional items of work will be started which will provide new model
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supports, modernized controls and automation, new model preparation areas, new tunnel internal airstream cooling,
and increased main drive power. A follow-on increment is required in FY 1990.

This major repair and modernization project is the initial project of a comprehensive and concepted Aeronautical
Facilities Revitalization Plan that is being implemented to restore and modernize the NASA key facilities that are
crucial to maintaining U.S. competitiveness in aeronautical research and development. The total program is being
phased over a 5-year timeframe with three major projects included in FY 1980.

PROJECT JUSTIFICATION:

The 12-Foot Pressure Wind Tunnel is a significant subsonic pressure wind tunnel which has provided critical high
Reynolds Number test capability to NASA, DoD, and the U.S. aircraft industry since 1946. The tunnel has an
exceptionally low free stream turbulence level, high quality Flow, wide range of flight regimes, and large test
section capability for high fidelity models. Since 1965, essentially every military aircraft and civil transport
has been tested in the 12-Foot Pressure Wind Tunnel. The discovery of severe, unrepairable weld defects forced the
derating of the tunnel from six to one atmospheres of pressure in September 1936 to preclude the possibility of a
catastrophic failure. Without repair of the pressure shell to restore the six atmosphere pressure operation, the
12-Foot Pressure Wind Tunnel cannot be used to provide critical high angle of attack, high lift, and laminar flow
data for the development of the Nation®s advanced military and commercial aircraft.

The 12-Foot Pressure Wind Tunnel is a high-demand facility with tests typically scheduled 8 to 16 months in advance
with two-shifts-per-day operation. During its operation, the productivity was severely limited because the entire
tunnel circuit had to be depressurized for model changes or adjustments. In addition, the inability to assemble,
check out, and calibrate models outside the test section and the use of outdated and obsolete model support systems
and controls severely hampered and limited efficient utilization of the tunnel. The modernization portion of this
project will result in a significant increase in productivity with installation of a test section pressure
isolation system, a modern measurement and automation system, and dedicated model preparation and calibration
areas.

IMPACT OF DELAY:

The current backlog of essential tests will continue to grow if the repair and modernization of this facility is
delayed. Many constraints will have to be imposed on important aeronautical research and development that will
contribute to further erosion of the US. aeronautical competitive position relative to foreign competition and
national defense. Some commerical airplane tests may be performed in European test facilities with consequent
potential for loss of proprietary data to foreign competitors.
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PROJECT DESCRIPTION:

This project provides the initial increment of the repair and modernization of the 12-Foot Pressure Wind Tunnel.

It includes the replacement of the pressure shell and support structure, and the installation of a new spherical
rotating test section plenum to provide pressure isolation fc improved model access. The new shell will be con-
structed as an ASME code-stamped vessel certified for six atmosphere operation. Additionally, this increment will
start the repair and modernization of the following items of work: New model handling systems and supports; main
drive power increase from 12,000 hp to 15,000 hp; a new solid state speed control; enhanced Mach Number and
Reynolds Number control by modifing the countervane, inlet guide vane and main drive speed controls; and installing
a new internal radiator for airstream cooling. The existing air flow cooling system will be replaced, including
piping, valves, pumps, cooling tower, and controls. Installation of modern tunnel automation and system controls
will be started to provide state-of-the-art feed-back and distributed control of all systems from one central
control location. The tunnel support building will be modified to include a second story addition. Two new model
preparation rooms will be provided to allow buildup and checkout of models prior to installation in the test
section. The existing control room will be modernized to include raised computer flooring, visual access to the
model staging area, human factors-engineered control consoles, lighting, power, and air-conditioning as required.

A new computer support room, and technical shops with supporting utilities will also be included. Also, the roof
of the existing test section building will be raised to accommodate installation of a new 20-ton bridge crane. The
follow-on construction phase will complete the above items of work and provide for the Hydrotest and Integrated
System tests needed to make the facility operational.
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PROJECT COST ESTIMATE:

This cost estimate is based on a preliminary engineering report and an independent cost analysis performed by a
professional estimating firm.

Unit of Unit
Measure Quantity cost cost
Land AESIION. oo --- --- - ---
(€035 1{Te 10 | _— _— _— $36,500,000
Shell Rpbet... .. LS — - (16,100,000)
Test Section lolAO...oemmeeeeeeeeeee e LS —— -— (5,300,000)
Building Mdificaias. .o oo LS - - (3,200,000)
Internal Cooling Sden...... ... LS _— _— (1,800,000)
Drive System Mdificalias. ..ot LS - -~ (4,800,000)
Model Support SgBs. oo LS -— -— (1,900,000)
Controls and AROEEIONL..ccmeem e eeeeeeeeees LS -— — (1,900, 000)
Construction Mregpent ... LS —— -— (1,500,000)
% --------------- SN EEEEEEEEEEEEEEEEEEEEER == —-—— — —— — -0_
Fallout Shelter (not fessile).......o.o......_. - —_— e ~0-
T $36,500,000

Note: This cost estimate provides for the FY 1989 increment of the total facility. The estimated construction
cost of the project is $63,700,000.
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LIST OF RELATED GRAPHICS:

Figure 1 = Location Plan
Figure 2 - Site Plan
Figure 3 - Schematic Plan

OTHER EQUIPMENT SUMMARY':

None

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

To complete this project, a follow-on increment will be included in the FY 1990 budget for approximately
$16.3 million.
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Rehabilitation and Modifications to 10x10 Supersonic Wind Tunnel

INSTALLATION: Lewis Research Center

FY 1989 CoF Estimate: $14,500,000

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology (0AST)

FY 1988 AND PRIOR YEARS®" FUNDING: The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific CoF RINDceecemccamcncaneeees 1,340,000 —_— 1,340,000
Capitalized Inestrent.................... === 34,634,000 34,634,000
TAA. e $1,340,000 $34,634,000 $35,974,000

SUMMARY PURPOSE AND SCOPE:

This project provides for the rehabilitation and modification of the 10x10-Ft. Supersonic Wind Tunnel (SWT) in
order to improve productivity and ensure future reliability and capability. This facility, built in 1955, is used
for a wide variety of propulsion and nonpropulsion-related research; including testing of actual new aircraft
propulsion systems, new propulsion system concepts, new inlet/engine integration concepts, advanced inlets and
nozzles, and advanced aircraft configurations. This project will provide a new model buildup/calibration/checkout
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area; rewind and rehabilitate the drive motors; provide new drive motor controls, and new wind tunnel controls; and
rehabilitate and automate the existing air dryer. This project also will repair the tunnel expansion joints,
rehabilitate the main drive compressor, and install a new roli/piteh capability to the existing model support.

This major rehabilitation and upgrade project is a key element of the NASA Aeronautical Facilities Revitalization

Plan for restoring and modernizing our basic facility capabilities for aeronautical research, technology
development and testing, It is one of those major projects included in FY 1989 for this purpose.

PROJECT JUSTIFICATION:

The 10x10 SWT is the only NASA unitary plan wind tunnel having propulsion capability with a speed greater than Mach
20. It is one of only two large propulsion facilities in the free world, but is the only tunnel that can operate
in an open circuit mode without the need of a scoop system to collect combustion products. Testing in this facili-
ty is varied and includes operating aircraft engines (turbojets, turbofans); propulsion concepts such as turbo-
props, advanced inlets and nozzles for a range of applications; performing sngine/inlet compatibility concepts, and
advanced aerodynamic aircraft concepts and configurations. Rehabilitation and modifications are now required to
restore and modernize major systems, and to improve productivity by adding modern real-time feedback controls for
automated tunnel operation and by construction of a model calibration and checkout area to reduce tunnel downtime
for model installation and checkout.

The 10x10 SWT will be used as an integral and critical component for testing in support of several multiagency pro-
grams in developing and verifying new, previously unexplored technologies. For example, the National Aerospace
Plane (NASP) program will involve the development of an advanced airbreathing propulsion system with capabilities
far beyond any current system. Research will be performed to ekamine boundary layer effects, bleed effects, and
variable geometry concepts. New nozzle geometries will be tested, as well as full engine module performance, com-
ponent interactions, propulsion mode transitions, controls, and dynamics. Another use of the 10x10 SWT will be
testing of the Advanced Tactical Fighter (ATF)., In addition, new aircraft configurations will be tested to examine
airframe aerodynamics as it effects the inlet, engine, and nozzle performance, and to help determine the optimum
propulsion system location.

A critical item of work in this project is rewinding the tunnel drive motors. Periodic measurements of these
motors indicate deterioration of the insulation which preceeds major motor failure. Presently, half of the drive
motor readings are outside the reliable operating range. A drive motor failure would seriously impact planned
research programs. The drive motor control systems must also be replaced. These original systems designed in the
early 1950"s are based on vacuum tube technology. In some cases, replacement parts are no longer available. The
Air Dryer is also outmoded and in need of replacement. The basic wind tunnel control system is outdated, extremely
slow and needs modernizing. The new system will be a state-of-the-art distributed control system and that will
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significantly improve energy efficiency and productivity. New model calibration areas are also needed to improve
productivity. Currently, a considerable amount of the model buildup, as well as checkout and calibration, are done
in the test section. These new areas will permit an estimated 40 percent increase in tunnel testing capability,
since calibration and checkout will be performed outside of the test section.

IMPACT OF DELAY:

Most of the planned technology development programs to be performed in the 10x10 SWT for new propulsion systems and
aircraft systems have high national interest. Based on current schedules, the construction period will limit the
impact on defense-related test programs. Delay to a later fiscal year would adversely affect many technology
development programs, and the risk of a catastrophic compressor motor failure becomes greater with consequent
longer down times for repair.

PROJECT DESCRIPTION

The work in this project includes:

a. Rewinding of seven large tunnel drive motors and stators. Four 37,500 HP motors are located in the main drive
system (Building No. 90) and three 33,000 HP are located in the secondary drive system (Building No. 87). The
rotors will be removed, rewound, and reinsulated. The stators will be refurbished in place using modern

technology and materials.

b. Replacement of the speed control system and subsystems in the main drive (Building No. 90) and secondary drive
(Building No. 87) with modern electrical devices. Included will be the replacement of vacuum tube circuits,
saturable core reactors, selenium rectifiers, mechanical timers, and speed-measuring circuits with modern
solid-state equipment.

c. Installation of a new tunnel control system to automate and integrate tunnel operation. The systems to be
automated include strut and sting, compressors 1 and 2, coolers 1 and 2, flexible wall, second throat, air
heater, tunnel pressure, fuel, 3,000 psi air, and routing valve control. Obsolete equipment, pneumatic
controllers, mechanical relays, and old cabling will be replaced. In addition, the control room will be

rehabilitated to accept the new control equipment and systems.
d. The air dryer reactivation system will be automated to permit hands-off operation during times of non-

interference with other tunnel functions. The air dryer burner systems will be updated to meet current safety
codes. Thirty-year-old starters for combustion air and cooling flows will be replaced. The deteriorated
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desiccant supporting structure will be rebuilt, new screens installed, and the steel support structure cleaned
and painted.

Two model preparation and calibration areas will be provided in Building 113 to allow build-up and checkout of
sting and strut- mounted models. Each will have model supports; hydraulics, signal conditioning, and a control
station to validate model control and instrumentation. One area will be enclosed for security of classified
models.

Numerous metal seals and joints around the tunnel loop will be weld repaired, and flexible seals and joints
will be replaced.

The Main Drive Compressor will be opened for inspection. All internal parts of the compressor will be
inspected, cleaned, seals replaced, and parts found to be defective will be replaced.

A new roll/piteh control device will be installed on the model support system to improve productivity by
providing capability for making quick changes to model test orientation.
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PROJECT COST ESTIMATE:

Project cost estimate is based on a preliminary engineering report.

Unit of unit
Measure Quantity cost cost
Land Aquisiion............... e -— - -— _—
(€2 111 0 1 o 3 T -— _— —_— —_—
Rewind Drive MiOS..ceemccceeemcccceeemcceees EA 7 875,714 6,730,000
Drive Motor Speed Gntrols...................... LS —— ——— 1,340,000
Tunnel CIOIS. . oo LS —— -—- 2,140,000
Air Dryer Autoratian.......... e LS -— -— 2,250,000
Model Preparation AGS.....cccceeececeemcnnnn- EA 2 620,000 1,240,000
Repair Tunnel Expansion Jmis.................. LS -— -—- 750,000
Rehabilitation of Main Drive Copressor......... L3 --- --= 450,000
Pitch Model Sport..ooooiememaeeeeeee. LS - - 200,000
et — — — -—
Fallout Shelter (nhot fesible).................... --- --- -=- -
T $14,500,000

LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 = Wind Tunnel Project Schematic
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OTHER EQUIPMENT SUMMARY:

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Refurbishment of Hypersonic Facilities Complex

INSTALLATION: Langley Research Center

FY 1989 CcoF Estimate: $12,800,000

LOCATION OF PROJECT: Hampton, Virginia

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology

FY 1988 AND PRIOR YEARS" FUNDING: The following prior years®™ funding is related to this project:

Planning
and Design Construction Total
Specific ¢oF Fuding...... $1,190,000 $ 1,730,000 $ 2,920,000
Capitalized Inestment................... N/A 80,736,594 80,736,594
Total.vvivvvnvnvnn, R I $1,190,000 $82,466,594 $83,656,594

SUMMARY PURPOSE AND SCOPE:

This project refurbishes the Hypersonic Facilities Complex (HFC) by replacing worn out and obsolete components to
improve reliability, flow quality and productivity of the many small-scale facilities in this complex., The HFC

includes the Hypersonic CFy Tunnel (HCFyT) in Building 1275; the 31-inch Mach 10 Tunnel (31-InM10T) in Building
1251; the 20-inch Mach 6 Tunnel (20-InMgT), Mach 8 Variable Density Tunnel (M8VDT), and Mach 6 High Reynolds Number
Tunnel (MBHRNT) and vacuum pumping station in Building 1247D; and the Hypersonic Helium Tunnel (HH4ET), and the
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Hypersonic Nitrogen Tunnel (HN,T) in Building 12478, The Hypersonic Propulsion Test Cells 1 and 2 in Building 1221
will be modified to provide scramjet research capability by installing a new vacuum system.

This refurbishment and upgrade project is a key element of the NASA Aeronautics Facilities Revitalization Plan for
restoring and modernizing our basic facility capabilities for aeronautical research, technology development and
testing.

PROJECT JUSTIFICATION:

The Hypersonic Facilities Complex (HFC) includes a number of wind tunnel facilities for performing hypersonic
-aerodynamic and aerothermodynamic research. This complex provides a test capability for conceptual development and
evaluation, optimization analysis, and configuration studies of space vehicles.

The research facilities in the HFC were developed in the late 1950"s and early 1960"s for hypersonic and
hypervelocity testing. Since that time, the HFC has been in continuous operation with a supporting technical
staff. Now, some critical components are worn out and must be replaced. Some equipment has become obsolete and
must be modified to increase productivity and improve tunnel flow characteristics.

The HFC utilizes small blowdown tunnels which employ inexpensive models to perform in a broad spectrum of operating
conditions in terms of Mach Number, Reynolds Number, ratio of specific heat, and hypersonic viscous interaction
parameters. Refurbishment of the HFC is needed to support continued development of the aerothermodynamic
technology data base for such programs as the National Aero-Space Plane (NASP) and Aeroassisted Orbital Transfer
Vehicle (40TV).

Hypersonic Propulsion Test Cells 1 and 2 are facilities for small-scale, high-run-frequency scramjet research.
They support research in combustor design, fuel injector configurations, ignition, flameholding, hypersonic inlet
performance, and complete subscale engine performance. The cells provide an environment for testing with liquid
hydrogen and hydrocarbon fuels. Their present primary limitation is the exhaust system. The new 70-foot vacuum
sphere will provide the needed reduced back pressure capability, allowing Mach 4 to 6 testing with altitude
simulation from 50,000 to 100,000 feet. In addition, the vacuun sphere will uncouple the test cells from other
facilities which compete for air service.
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IMPACT OF DELAY:

The wind tunnels and test cells in the HFC are in need of immediate repair, replacement of critical equipment, and
modifications to improve operations. Continued delay will jeopardize the ability to provide uninterrupted
hypersonic test support for development of the advanced technology data base required for the NASP, AOTV, AFE
(Aeroassist Flight Experiment) and ASTS (Advanced Space Transportation Systems).

PROJECT DESCRIPTION:

This project will refurbish wind-tunnel facilities in the HFC and increase vacuum pumping capability for air and
nitrogen systems supporting these facilities. Vacuum systems for the Building 1247 complex will be upgraded by the
instal lation of a new pumping system to reduce pump downtime, provide longer run times, greater productivity, and
increased reliability.

Modifications to the Hypersonic Helium Tunnel in Building 12478 include a higher capacity helium heater, a new Mach
20 nozzle, and a flow field survey probe. Modifications to the Hypersonic Nitrogen Tunnel include a pressure/
temperature control system, high pressure nitrogen system, flow field survey systems, pitot probe system, model
cooling system, enhanced schlieren windows, and test section pumping station.

Modifications to the 20-inch Mach 6 tunnel in Building 1247D include a new model support and injection system, air
supply system heater tube bundle, flow Field survey probe system, filter system, and the control room.
Modifications to the Mach 8 Variable Density Tunnel include a new nozzle, replacement air supply system, a new in-
line filter, and upgraded control room. Modifications to the High Reynolds Number Mach 6 Tunnel include a new
model support system for increased productivity, installation of a flow Field survey system, and the control room.

Modification of the 31-inch Mach 10 Tunnel, Building 1251, will provide a new nozzle throat section and an in-line
filter to reduce the flow contamination level, flow field survey system, pitot probe system, a schlieren system,
and angle-of-attack drive system.

Modification of the Hypersonic CF, tunnel in Building 1275 will provide a new refrigeration system for CF
(tetrafluoromethane) recovery, flow field survey probe, filter system, injected probe system, and lead bath heater
bundles.

Modifications to the Hypersonic Propulsion Test Cells 1 and 2 in Building 1221 will provide for increased facility

capability and productivity by the installation of a new vacuum system. Included are a 70-foot vacuum sphere,
cooling system, multi-stage steam ejector and related controls.
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PROJECT COST ESTIMATE:

Project cost estimates are based on a Preliminary Engineering Report.

Unit of unit
Measure Quantity cost cost
Land Acquisition. .., s sesssssssnanansnnnnnnnnnnnnnnnnns -— _— — -—
(€0 1 (U0 10 o I —_— _— — $12,800,000
VaCUUITI Pumping WS‘BT] ....... EEEEEEEEEEEEEEEEEEEEEEER LS -———— -——— 2,070,(m
Helium TUTEN. oo LS -— _— 1,030,000
Nitrogen TUTEL. ..o oo LS -—- -— 1,880,000
20" MACH B.. sussssssssssssnnnnnnnnnnnnnnnnnnnnnnnnns LS —— _— 1,360,000
Mach 8 Varide. . - oo oo LS - — 1,150,000
High Reynolds Numbers Mach 6.. suseeeessssssnnnnnnss LS -— -— 570,000
31-1inch Mach 10 TUTE . e LS - - 930,000
CFy TUTE. e LS --- --- 610,000
Propulsion Test Cells 1 and 2.......vvvinvnnnvnesns LS -—- - 3,200,000
EQUIpmEnt... suevsssscssssasnsnsnsnasnsnsssnnnnansnnnnnns -—- —_— —— —
FaIIOUt Shelter (nOt f%sible).... EEEEEEEEEEEEEEEEEEEEEE = —— — -
o = I $1 2,800,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Hypersonic Facilities Complex Capability
Figure 3 - Site Plan and Schematic of Propulsion Facility

OTHER EQUIPMENT SUMMARY:

No i1 equipment is i

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

There are no requirements identified for future Cor¥ funding.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Refurbishment of Electric Power Laboratory

INSTALLATION: Lewis Research Center

FY 1989 CoF Estimate: $6,100,000

LOCATION OF PROJECT: Cleveland, Cuyahoga County, Ohio

COGNIZANT HEADQUARTERS OFFICE: Office of Aeronautics and Space Technology (0AST)

FY 1988 AND PRIOR YEARS®™ FUNDING: The following prior years® funding is related to this project:

Planning
and Design Construction Total
Specific CokF Fuﬁ'g ...................... $488,000 —— $ 488,000
Capitalized Inestret.................... -—= $6,566,000 6,566,000
1[0 = $488,000 $6,566,000 $7,054,000

SUMMARY PURPOSE AND SCOPE:

This project will refurbish one vacuum chamber (Tank 5) in the Electric Power Laboratory (EPL), Building 301, to
improve productivity and reactivate a second, existing large vacuum chamber (Tank 6) to provide additional
capability for research, technology development on power sources, conversion systems, thermal management and
electric propulsion; and to test large space systems under simulated thermal/vacuum conditions. Support system and

utility modifications will improve reliability, and the system pumping speed will be enhanced to help improve
productivity.
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PROJECT JUSTIFICATION:

Availability of two fully functional, large vacuum chambers in the EPL is mandatory to successfully support ongoing
space research and technology and development programs sponsored by NASA/OAST, DOD, and others. Major efforts in
Advanced SP-100 space nuclear reactor, Advanced Solar Dynamics, Thermal Management and Space Station power require
large volume chambers with thermal high vacuum environments. Other programs, including environmental interactions,
space tether, and electric propulsion basic research and t<chnology and development for Space Station, require
extremely high pumping speeds.

Tank 5 is currently operational and is completely subscribed to support present R&D programs, which do not include
testing that will be required for Advanced SP-100, Solar Dynamics, Thermal Management, or Space Station power
programs. Tank 6 was used in the past for ion propulsion system tests and is contaminated with mercury residue
from those tests, in addition to having numerous internal system leaks. Reduced testing requirements have allowed
this tank to be kept out service for many years. The increased workloads now require that Tank 6 be refurbished
and returned to service. Additionally, neither facility has LN, cold walls, and, therefore, no large chamber
thermal vacuum test capability. Also, numerous failures have occurred in the 30-year-old pumping trains and the
existing instrumentation and controls. These systems must be rehabilitated to improve system reliability and
increase productivity through real-time data collection and controls.

IMPACT OF DELAY:

Failure to provide two completely operational and increased productivity thermal vacuum chamber tanks will result
in displacement/curtailment oF several Office of Aeronautics and Space Technology (OAST) Research and Technology
(R&T) efforts and other non-OAST programs.

PROJECT DESCRIPTION:

This project will modify and refurbish the two existing large space environment chambers, install new model
preparation and assembly areas, and modify the facility support systems. Tank 6 will be restored to a fully
operational condition by removal of mercury contamination, replacing diffusion pump cold traps, mechanical vacuum
pumps, piping and valves. In addition, new LN, cryopanels will be installed in both Tanks 5 and 6. Tank 5 vacuum
system compressors will be replaced, and a new helium compressor installed. Facility controls will be upgraded,
the existing LN, and freon systems will be modified, and a GH, supply system will be installed to support both

vacuum tanks.
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PROJECT COST ESTIMATE:

This project cost estimate is based on a preliminary engineering report.

Site Development/Ubilities, ., sasssunnnnnnsnnnnns
BUEIdING sueeessnssnnnnnnnnsnsnnnsnnnnnnnnnnnnnns

Chamber 6
Decontaminate Vacuum Tak.......cco.eee.....
Replace Vacuum Pumps and PIpiNg-... sasssssss
Install LN, Baffle System...... srrrsssssanns
Install Clean Room Assembly Aea............
Modify Control SysStem.sssssssssssssssssnnnns
Vacuum Tank Modificatios...................

Chamber 5
Replace Vacuum Pump and Piping..... .
Install Ly, Codaeero L
Install Heiium CoMPreSSOr s sssssnsssnnnnnnnns
Vacuum Tank Modficatios. . o..oooooooooooo.

Cryogenic Systems
Extend LN, Distribution Ssten.............
Install GH, Generator System.... sussssssnnss
Modify Freon System Cntols................

Unit of
Measure

Quantity

Unit
cost

LS
LS
LS
LS
LS
LS

LS
LS
LS
LS

LS
LS
LS

cost

$6,100,000

~0=
6,100,000

(1,860,000)
973,000)
957,000)
188,000)
379,000)
233,000)

NN N N S

341,000)
551, 000)
27,000)
131,000)

NN NN

(  217,000)
(  151,000)
( 92,000)

$6,100,000
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LIST OF RELATED GRAPHICS:

Figure 1 - Location Plan
Figure 2 - Project Schematic Plan
Figure 3 - Vacuum Chamber (Tank 6) Cut-Away Schematic

OTHER EQUIPMENT SUMMARY:

No other equipment is required to complete this project.

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

No future CoF funding is required to complete this project.
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LEWIS RESEARCH CENTER

FISCAL YEAR 1989 ESTIMATES

REFURBISHMENT OF ELFCTRIC POWER LABORATORY
PROJECT SCHEMATTC PLAN
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FISCAI, YEAR 1989 ESTIMATES
REFURBISHMENT OF ELECTRIC POWER LABORATORY
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY
REPAIR

Summary of Project Amounts by Location:

Ames Research Center ..uusssssssssssssssssssssnnnsssssssnnsnnnnnnnnsnnnnnnnnnnnnns
Dryden Flight Research Center.usssssssssssssssssnnsssnnnnnnsnsnnnnnnnnnnnnnnnnnns
Goddard Space Flight Center.ussssssssssssasssssssassnnsnsnssnnnnnnnsnnnnnnnnnnnns
Jet Propulsion Laboratory cesssssssssssssssssssassnssnansnsnnnnsnnnnnnnnnnnnnnnnns
Johnson Space Center susssssssssssssssasssnnnssnsansnsnnsnnsnsnnnnnsnnnnnnnnnnnnns
Kennedy Space Center suusssssassssassassnssssnsnnsnsnnsnnsnnnnsnnnnnnnnnnnnnnnnnnns
Langley Research Center .usssssssssssasssssnsssnsnnsnnnnnnnnnnnssnnnnnnnnnnnnnnnns
Lewis Research Center.ueeceeeasssssssssssnnassssasssnnnnnnsnnnnnnnnnnnnnnnnnnnnsns
Marshall Space Flight Center.ussssssssssssssssnssnsssnsnsnnnnnnsnsnnnnnnsnnnnnnns
Michoud Assembly FaCElity.esssesunsnssnnnsnnnnnnnnnnnsnnnnnnsnnnnnnnnnnnnnnnnnnnns
National Space Technology Laboratori€S .uussssssssssssssssssssnsnnnnnnnnnnnnnnnnns
Wallops FIIght FaCil ity eeeuusssssnnnnsnnannnsnnnnnnnnnnnnnnnnnnnnnsnnnnnnnnnnnnns
VariouS LOCAtIONS.sssssuassssssssnssssssssnnnnsnsssnnnssnssnnnnnnnnnnnnnnnnnnnnns

Miscellaneous Projects Not Exceeding $150.000 EAChseeussasssssssnnssnnsnnnnnnnnns

Totalllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Amount
$1.945. 000
995,000
2.010. 000
1.520. 000
2.590,000
3.450. 000
31270 4000
3.400. 000
1.630. 000
1,330,000
1.415. 000
1,930,000
200. 000
1.265. 000

$27.000. 000

Page No.
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Repair of Facilities, Not in Excess Of $750,000 Per Project

INSTALLATION: Various Locations

FY 1989 Cor ESTIMATE: $27,000,000

FY 1987: $24,400,000 FY 1988: $25,000,000

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

SUMMARY PURPOSE AND SCOPE:

These resources will provide for large repairs to facilities at NASA field installations and Government-owned
industrial plants supporting NASA activities. Included in the request are those facility repair needs for FY
1989 that can be foreseen at the time of the submission of these estimates, and are not to exceed $750,000 per
project. The thrust of this program is to restore facilities or components thereof, including collateral
equipment, to a condition substantially equivalent to their originally intended and designed capability. The
request includes the substantially equivalent replacement of utility systems and collateral equipment
necessitated by incipient or actual breakdown. This work also includes major preventive measures which are
normally accomplished on a cyclic schedule of greater than 1 year.

PROJECT JUSTIFICATION:

A major portion of the agency"s facilities exceeds 25 years in age, and increases in repair requirements are
to be expected. Maintenance and repair costs for mechanical and electrical systems in a typical building are
almost three times higher during the 16~ to 30-year period of a building®"s life than they are during the
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initial 15 years. Many electrical and mechanical components reach the end of their serviceable or economic

life at about the 15 to 20 year point, and should be replaced in the interest of long-term economy. Continued
piecemeal repair of these components is usually more costly in the long run than replacement at the end of the
economic life of the original components. Approximately 75 percent of NASA®s physical plant is in the 16- to

30-year old category.

A major thrust of this repair program, along with the rehabilitation and modification programs, is to preserve
the capabilities of the agency™s $.0 billion physical plant. An analysis of each project clearly indicates
that this work must be addressed and progressively accomplished. Otherwise, risks are increased and future
costs of the specific work will be greater. More importantly, there will be increased breakdowns interruption
of critical operations, and costly unscheduled repairs required.

This program includes only facility repair work having an estimated cost not in excess of $750,000 per
project. The work is of such a nature and magnitude that it cannot be accomplished by routine day-to-day
facility maintenance and repair activities. Repailr projects estimated to cost more than $750,000, are
included as separate discrete projects in the budget request.

PROJECT DESCRIPTION:

Proposed repair projects for FY 1989 totaling $27,000,000 are described under "PROJECT COST ESTIMATE."
Projects estimated to cost not in excess of $150,000 have not been individually described or identified by
Center, and the total request for these projects is $1,265,000. This repair program has been distilled from
requests of approxiamately $46,000,000, and thus represents a modest request in relation to the continuing
backlog of this type of work. Based on relative urgency and expected return on investment, the projects which
comprise this request are of the highest priority. Deferral of this mission-essential work would adversely
affect the availability of critical facilities and program schedules.

During the course of the year, it is recognized that some rearrangement of priority may be necessary. This
may force a change in some of the items to be accomplished. Any such change, however, will be accomplished
within total available repair resources. The following broad categories of work are described further in the

""PROJECT COST ESTIMATE'':
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B UL TITY SYSTEMS. . wassunsnnsssssnnnnssssssssnnsssssssnnsssssssnnsssssssnnssssssnnnsssssnnns 8,900,000

General Purpose BUulIdINgS. sessssssssssssssssnassssanssnnnssnnnsnnsnnsnnnnsnnnnnnnnnnnnnnns 3,500,000
C. Technical Buildings/StruCturesS, sassssssssssssssssssssssssssssnsnsnsnnnsnsnnnnnnnnnnnnnnnns 6,600,000
d. Pavements and DralNagE sssssssasssssssssssssssssaassassnsnnnssnsssnnnssnsnnnnnnnnnnnnnnnnns 4,700,000
e. Building Exteriors and RIOB.....co e 3,300,000

PROJECT COST ESTIMATE:

A. ArneS ResearCh Center (AR:)..-. NN EEEEEEE NN EEEEEEEE NN NN NN NN NN NN NN NN EEEEEEEEEEEN $1,945,000

1. Repair of 1ix11-tt Transonic Wind Tumel. .o 750,000

This project provides for the complete installation of after-cooler coils for the Transonic Wind
Tunnel. The coils being replaced are over 25 years old and corrosion leaks are such that repair is no longer
possible. Without replacement increased downtime to make emergency spot repairs is probable, as well as
possible damage to the compressor iue to lube oil contamination by the cooling water.

2. Replacement of the HVAC Systems (N-233 and N-239).., sssssssnsnnssnnnnnnnnnnsnnnnnnnnnnns 595,000

This project provides for the replacement of two centrifugal chillers with associated controls, ﬁumps,
valves, and piping in Building ¥-233, and for removal and reinstallation of interior duct insulators in N-
239. The existing equipment and ductwork is over 20 years old and has become very unreliable. Since both
systems serve numsrous computer facilities, It iIs essential that dependable equipment be available to support
these critical areas.

3. Repair of Pressure Vessels, Various Lom0B. ..o 400,000

This project provides for the repair of the systems serving the following facilities to permit
recertification. (1) isolation valves for the high-pressure storage tanks for the 3.5-ft Wind Tunnel; and (2)
the 8-inch isolation valve for the 3.5-ft Wind Tunnel. Repairs include new welds, pipe replacement, valve and
flange replacement, the addition of support structures and restraints, and ultrasonic and radiographic
inspection as needed for recertification.
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4. Repair of Sanitary Sewer and Water Distribution Systars........ 200,000

This project provides for the following: (1) replacement of 800 linear feet of 12-inch sanitary sewer
main including rerouting near Buildings N-210 and N-243; (2) installation of five new manholes; and (3)
installation of three 18-inch gate valves on the existing water mains. Additions to the sewer have exceeded
capacity levels resulting in overflow discharge onto streets through the manholes. The new manual gate valves
are required to minimize the amount of downtime of the water system. Currently, the entire system must be
shut down to work on a particular section. The new valves will permit sectionalizing the systems for
shutdown.

B. Dryden Flight Research Facility @) $995,000

1. Repair of Building 4800 for SeismiC SHY..o oo comeoeccecceemcemccce e 745,000

This project will improve the seismic survivability of Building 4800 by providing lateral
resistance. Existing unreinforced concrete masonry walls will be strengthened by installing 16-gauge "Zee"
sections at 4 feet on center from floor to ceiling; and covering these sections with gypsum board. The
existing building does not meet the Uniform Building Code and would probably not survive a severe
earthguake. This repair is necessary to improve the seismic response of the building and to improve
survivability of the inhabitants during an earthquake.

2. Repair tO RoadS a.nd Pavingllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 250,000

This project provides for the application of a 2-inch asphalt overlay of 125,000 square feet of
Baker-Nunn Road, 75,000 square feet of Lilly Ave., 80,000 square feet of Forbes Ave., and 70,000 square feet
of Lakeshore Drive. Surface stress and cracking is accelerating and if not treated now will require complete
replacement of the road surfaces.

C. Goddard Space Flight Center @0).cmmoeem oo e e eem e $2,010,000

1. Repair SWitChgearCGTmnaTtS-... AN NN NN E NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEE 580,000

This project provides for the replacement of portions of the switchgear equipment in the Central
Flight Control and Range Operations building and the Spacecraft Operations Facility. Repair work including
the replacement of primary switches, secondary main and automatic tie breakers, branch feeder circuit
breakers, metering, instrumentation, and other ancillary items are required. The subject switchgear systems
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were Installed in the early 1960's when the buildings were constructed. Currently, these system components
are obsolete and spare parts are no longer manufactured. Proposed work would improve electrical system
reliability and reduce maintenance costs for this mission-critical building complex.

2. Repair Ailr-conditioning Systems and Temperature Grtroks....ocooooomomemcccemccanees 700,000

This project provides for the repair of air-conditioning systems, including air-handling units,
packaged chilled water and direct expansion units in Buildings 3 and 14. Work includes the repair of
deteriorated insulation, replacement of the associated corroded plenum, mechanical components, ductwork,
piping, and defective dampers within the immediate vicinity of the air-handling equipment. Also included is
updating automatic temperature control systems, and replacement of instrumentation panels as necessary.
Asbestos insulation on existing piping/equipment which require repair work will be removed to the extent that
is necessary to perform the repairs. The existing air-conditioning systems have been in operation since the
early 1960's. Due to deterioration, corrosion, and extensive operations, the entire unit must be replaced.
The proposed work will improve operations efficiency, reduce maintenance cost, and enhance system reliability.

3. Repair ROOfS, VariOUS B.Ji”irm ................. EE N NI RN I NN NN NN NN NN NN EEEEEEEEEEEN 730,000

The project provides for the replacement of approximately 90,000 square feet of roofing on the
Instrument Construction and Installation Laboratory, Building 5; the Space Science Laboratory, Building 6; and
the Visitor Center, Building 88. The work includes replacement of existing roof coping, flashing, and gravel
stop. The existing roofs are more than 20 years old and contain numerous patches and temporary repairs.
Proposed work will restore facility integrity and minimize potential Government property loss due to water

damage.
D- Jet Propulsion Laboratory (\R) ------------------ H EEEEEEEEEEEE NN NN NN NN NN NN NN NN NN NN EEEENEERNEDR $l,520,000

1. Repair of Air-Handling Units, Space Flight Operations Facility (230), .. v vhvnissnsnsis 560,000

This project provides for the repair of deteriorating center coil sections of air-handling unit
numbers 10, 11, and 12 in Space Flight Operations Facility, Building 230. In addition to the new coil sec-
tions, new Filter sections also will be built up and installed from the inside of each unit. Existing piping
will be reworked as required to complete the installation of the new cooling coils and their terminal connec-
tions. The referenced air-handling units which serve the underfloor computer air-cooling systems, are near
the end of their operational life. Replacement of the coil sections of the subject air-handling units is
critical to improve the reliability of continuous operation of the system and provide adequate air Flow for
computer cooling.
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2. Repair of Uninterruptible Power System (202) cuuuueessssnsssssnnsssannnssssannssnnnnnsnns 260,000

This project provides for the replacement of the existing 150 KVA Uninterrupted Power System (UPS)
with a new 150 KVA UPS system and associated battery network in the Procurement and Communications Support,
Building 202. The existing UPS, which now supports the Program Support Communications Network (PScN) and
Network Communications Facility (NCF), was installed in 1974 in support of a Deep Space Network (DSN) computer
facility. In 1981, the system was deactivated and remained dormant until 1986. Since that time numerous
repairs and difficulty of obtaining spare parts have necessitated the replacement of the UPS.

3. Repair of Paving, Various Location............cocoiiiiiiiiiiiiiiiieece e 700,000

This project provides for the rebuilding of asphaltic concrete paving on DSN Road, as well as
repairing and rebuilding portions of the East Parking Lot and access road. Rebuilt paving will consist of 3
inches of new paving over a 6-inch base. Repairing will consist of filling cracks and overlaying existing
pavement with 1 1/2" asphaltic concrete. The portions of paving to be rebuilt are 800 linear feet of DSN Road
and 2,200 linear feet of the East Parking Lot access road. The area to be repaired is approximately 300,000
square feet of parking area in the East Parking Lot. After paving, the parking lot will be restriped and the
roads relined for traffic control. The existing asphaltic concrete paving of portions of DSN Road and the
East Parking Lot and access road has deteriorated to a point where it is no longer maintainable. Large cracks
and alligatoring of the pavement allow water to penetrate to the subgrads which eventually leads to
deterioration of the adjacent paving. Repeated patching of the pavement in these areas has created a drainage
problem and unsafe driving conditions which can only be corrected by rebuilding and repairing the pavement.

E  Johnson Space Center (JSC) sssssssssssssssssnsssnsssssssssannsanssnssssssnnssnnsnnnnnnnnnnnnns $2,590,000

1.  Repair Mission Control Center Critical Power Generators (48) cueesassssssssnssnnnnnnnnnns 500,000

This project provides for rspair/replacement of various components of the critical power generation
systems located in the Emergency Power Building, No. 48. Major work includes replacing the two "A" power
motor generator sets, the three "A" power diesel-driven generators, and the three "B" power diesel-driven
generators. The existing generators are difficult to maintain and spare parts are no longer available.
Replacement is essential to maintain the reliability and efficiency for the continued use and operation of the
critical utility systems which support the Shuttle Mission Control Center.
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2. Repair Cooling TOWEK (32) cuuusssssssssssssssssssssssssssssssssnssssnnsnnnnnnnnnnnnnnnnns 350,000

This project will provide for the replacement of the Building 32 cooling tower with two modular
cooling towers comprised of a Fiberglass-reinforced polyester resin structure, filled with ceramic tile, and
containing stainless steel hardvare. Work includes removal of the existing cooling tower, modification of the
existing concrete basin, electrical and mechanical modifications, and installation of the new cooling
towers. Replacement of the cooling tower is required because of deterioration. The piping is badly corroded,
the fill and drift eliminators are broken and deteriorated, and the tower hardware and structure are in very
poor condition. The cooling tower replacement is essential for the continued operation of the space
environment simulation chambers A and B of Building 32.

3.  Repair Electrical Substations, Various Buildings..... 590,000

This project provides for repairs of the high-voltage electrical switchgear, secondary breakers, and
interconnecting primary conductors at various buildings. This project will provide for removal of existing
deteriorated air-type high-voltage switches and the installation of dual-circuit, primary selective loop-type
switches, at Buildings 4, 8, 13, and 45. The existing secondary tie breaker at Building 1 will be
supplemented with load transfer switchgear and isolation capabilities. The existing substations have
deteriorated due to age and must be repaired to provide reliable electrical service to critical JSC buildings.

4. Repair Fire Protection System, Thermochemical Test A®RL...ccocoeoomcmimocmemanne. 200,000

This project provides for the repair of 27 existing fire protection deluge systems in the Thermo-
chemical Test Area. Work involves replacing or refurbishing the deluge valves and actuating devices in each
system and installing test piping with diverter valves so that each system can be tested prior to the onset of
a hazardous test. The work is required to provide continued reliable operation of the deluge fire protection
systems which provide protection for the test cells in three thermochemical buildings. The existing systems
have degraded due to age, weather, and obsolescence, resulting in unreliable operation and increased
maintenance.

5. Repair Water and Natural Gas Systems, Ellington Reld......... ... 650,000

This project repairs the underground utility systems for water and natural gas distribution in the
NASA areas of Ellington Field. The water system repairs include the replacement of approximately 500 linear
feet of 2-inch ductile iron pipe and 2,700 linear feet of 6-inch ductile iron pipe. Water system work also
includes the installation of two chlorination points, an aeration system, activated carbon filters, and
cathodic protection for the two 150,000-gallon fire suppression water storage tanks. The natural gas system
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repairs include the replacement of approximately 450 linear feet of 1-inch gas line, replacement of
approximately 1,615 linear feet of 2-inch gas line, and installation of a gas meter. Existing utilities are
in poor condition, require a great amount of maintenance to repair leaks, have illogical and potentially
dangerous line routing, and do not meet state regulations for potable water.

6. Repair of Sanitary Sewer SEBN .o 300,000

This project provided for the repair of JSC's sanitary sewer system. Substantial pipe settlement in
the sanitary sewer gravity lines has been experienced at JSC. An investigation and survey using television
inspection techniques indicated that approximately 26 percent of all lines required sliplining or repair to
prevent recurrent blockages. The swelling and shrinkage characteristics of the soil foundation and land
subsidence has contributed to pipe"s deterioration. The work in this project includes repairs to and/or
sliplining of approximately 6,400 linear feet of underground gravity lines that comprise the Center sanitary
sewer system. This includes approximately 5,850 linear feet of 4-inch to 8-inch Lines and 550 linear feet of
10-inch and 12-inch lines. Pipe segments which are broken will be replaced on a stabilized base material for
improved support.

F- Kennedy Space Center (KSC)- N EEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEE NN NN EE NN NN NN EEEEEEEEEEE %,@,Cm

1. Repair Power Feeders, Shuttle Landing Fcility................ 380,000

This project will replace the existing T3 and T4 Feeders from Substation 843 through distribution
switches S3, $4 and S6 with new direct burial 15KV cable. The existing feeders are unreliable and require
replacement in order to maintain the system in an operational condition. Replacement of the power feeder will
result in reduced maintenance cost and will enhance the reliability of this critical system.

2. Repair Central Instrumentation Facility Rof.. ..o 220,000

This project provides for the replacement of 14,000 square feet of inner roof system of the Central
Instrumentation Facility. The project includes demolition of existing roofing and equipment curbs, filling
vent openings with metal decking, installation of lightweight concrete and new roof drains, and installation
of a new single ply roof. Failure to provide roof repairs could result in damage to ceilings, walls, and
equipment in this critical facility. This facility is the central computer facility at KSC.
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3. Repair LC_39 Pa.dANOr_th S].Ope.. N EEEEEEEEEEEEEEEEEEE NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEENGS ]_&),GD

This project will repair the concrete surface on the north slope of Pad A, LC-39. gSoil has eroded out
from under the concrete slabs and must be stabilized to prevent further damage. 41l cracks at the top of the
pad surface will be cleaned and properly filled with a caulking material. Voids under concrete will be filled
by drilling and grouting. Damaged concrete slab sections along the sloped sections will be removed and new
concrete slabs will be cast In place,

4- Replaoe Air HandlerS and ROOf at SAEF"ecuot;;.;n;.... EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEN 3%,(11)

This project provides for the replacement of four air handlers with three new units, including
piping. The project also provides for replacement of approximately 4,726 square feet of conventional built-up
roofing and 2,195 square feet of c=iling, The existing air handlers are old and their deterioration has been
accelerated due to the harsh environmental conditions. Cargo processing operations are supported in the
facility and failure to provide roof repailrs could result in costly damage to payloads,

5. Repair Kennedy Parkway = Wilsoan Corner to Haulover Canal, v vvvvuvasvnonnounsnsnsrnorinas 740,000

This project provides for repairs to approximately 7.5 miles of Kennedy Parkway from Wilson Corner to
the Haulover canal, This road, originally A1A, is more than 25 years old and is in very poor condition. This
repair consists of approximately 3,150 tons of asphalt for lsveling course, approximately 104,550 square yards
of surface treatment, and approximately 116,800 feet of striping. A small segment of the road base is so
badly deteriorated that it must be reconstructed. The scope of this project exceeds the performance
capability of routine maintenance, and since Kennedy Parkway is the primary northern access to KSC, it must
be repaired.

6. Repair Boiler Controls, Central Heat FHL 740,000

This project will replace the controls of the three boilers in the Central Heat Plant, including the
distribution system instrumentation and interconnecting wiring and tubing with a solid state elsctronic
control and burner management system. The existing 1963 controls use vacuum tubes which rssult in decreasing
reliability and accuracy. Until the control system is rsplaced, the current operation will continue with a
high failure rate that adversely impacts the environment in the Operations and Checkout Building and Central
Instrumentation Facility. This will result in potential retest and recertification of cargo hardware, lost
data, and equipment damage.
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7. Repair Air-conditioning System in Occupational Health FaCility.icsssassassnassasnnannnns 380,000

This project will replace the two existing refrigeration systems in the Occupational Health Facility
with a new 90-ton system, including dual compressors, piping, condensers, and controls. The existing
refrigeration systems are over 20 years old and have deteriorated to a point where frequent maintenance is
required. Parts are difficult to obtain and the existing systems provide an unreliable source of temperature
and humidity control for a facility that houses sophisticated machinery and life support equipment.

8. Repair VAB Corrugated SIdiNg. ssssssssssssssssssnnssssssnnsssssnnnnsssnnnnnsnnnnnnsnnnnns 460,000

This project provides for repair of the exterior metal surface of the 525-foot high Vertical Assembly
Building (vaB). Approximately 283,000 square feet of this siding will be cleaned and repainted with
protective coating on the gray corrugated siding areas. This facility has been in continuous use since 1966
and the existing coating has deteriorated. |If no corrective action is taken on this project, continued
weathering deterioration to the existing coating would cause bare metal exposure of the corrugated siding to
the environment. The scope of this work and the difficulty of access (height of VAB) exceeds the routine
maintenance service levels available.

G- Langley ResearCh Center (LaRC) vvvvv R T I T N R T N A BN EE N E I NN SN NN NN NN NN NN EEEEEEEEEEEEEEEEEE %,270,(1])

1. Repairs to Tunnel Shell, Unitary Wind Tunnel (1251)....... e 500,000

This project provides for the repair of approximately 220 linear feet of defective welds in the tunnel
shell at the Unitary Wind Tunnel (UWT), Building 1251. Work includes the removal of asbestos insulation and
unacceptable weld metal, rewelding the tunnel shell, post-weld heat treatment, and radiographic inspection of
the new welds. Numerous unacceptable welds have been identified during inspections of the highly stressed
portions of the UNT. Repair of the unacceptable welds must be accomplished to ensure the safe and efficient
operation of this research facility.

2. Repairs to Structures and Materials Research Laboratory (1148),......... s Ve 540,000

This project provides for the repair of the electrical power and exterior wall of the Structures and
Materials Research Laboratory, Building 1148. The electrical power repairs will include the removal and
replacing of a transformer, switchgear, panelboards and related work. The south exterior wall repairs will
include the removal of the corrugated metal sheets and replacing with aluminum siding. This laboratory is
over 45 years old and the electrical systems are obsolete and in poor condition. The south exterior wall
siding is severely deteriorated and poorly insulated and must to be replaced.
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3. Replace Roofs, Various FOles.. ..o 710,000

This project provides for the replacement of 65,000 square feet of roofing on the Fatigue and Fracture
Research Laboratory, Building 1205; Cafeteria, Building 1231; and Instrument Research Laboratory east wing,
Building 1230. The existing roofs will be removed and replaced with a new roofing system. The roofs have
deteriorated and replacement is necessary to ensure the integrity of the facilities and to prevent damage to
the equipment housed in the building.

4. Replace Transformer, Stratton Road Substation (1233)..... e e e 690,000

This project provides for the repair of the Stratton Road Substation, Building 1233, by replacing
transformer "IE.," Work includes the removal of the existing transformer and replacing with a 110 KV
transformer, and related electrical power equipment. The "IE" Transformer is one of four critical
transformers that provide 22KV regulated power to the research facilities, is over 35 years old, obsolete, and
has become unreliable. The replacement of the "IE" Transformer is necessary to ensure long-term dependable
electrical power service.

5. Repair Potable Water Piping, WeSt AL .o 280,000

This project provides for the replacement of approximately 6,500 linear feet of existing 1 1/2 to
6-inch cast iron water pipe serving ten facilities in the west area. Water mains and laterals will be
replaced with polyvinyl chloride (pPVC) water pipe. The existing pipe, which is over 30 years old, has
deteriorated to the degree that the water supply does not conform to potable water standards.

6. Repairs to High Pressure System, Various FOMes.......coooomomcommiomiee. 550,000

This project provides for the repairs to the high-pressure gas and hydraulic systems that serve the
Hypersonic CF4 Tunnel (1275), the 6x28-inch Transonic Tunnel (583), the 6x19-inch Transonic Tunnel (585), the
7-inch High Temperature Tunnel (1264), and related systems in the west area. Work includes the replacement of
defective piping, valves, welds, and post-repair radiographic inspection of the welds. This system has been
inspected under the Center™s recertification program and the repair work is essential to ensure the safe and
efficient operation of these research facilities.
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H.  Lewis ReSEArCh CanMEEr LaRC . v v v v vttt to v nnananosnnoonnas s bassisssssssssrsossnrsnsssssrsrs $3,400,000

1 Repalr Process AIr SHBIS. . e 560,000

This project consists of the repair for recertification of process systems. The work includes repair
of deteriorated process air system piping, supports, expansion joints and other related components at various
locations in the 54-inch diameter supply mains. Normal wear/corrosion of piping and components in the process
air system has resulted in conditions which require repairs/replacsment to ensure structural adequacy and
continued safe operating conditions. The process air systems are critical to the successful accomplishment of
research tasks at LeRC, This work Is now necessary to preserve system safety, integrity, reliability, and
availability.

2. Repair Unit Substation Transformers, Engine Research Building (ERB) (5).....vevivvinsvny 415,000

This project provides for the replacement of eight unit substation transformers located in the Engine
Research Building (5) Complex. The work includes removal of the existing transformers, purchase and
installation of the new units, and necessary wiring and switching modifications. The existing transformers
are more than 40 years old and are reaching the end of their useful life. Due to their construction, it is
virtually impossible to repair or maintain them since replacement parts are no longer available.

3. Replacement of Fire Protection System, Various lLoatios....... yemm i mmmmm e ——————— 690,000

This project provides repairs to the existing Proprietary Protective Signaling System (PPSS) Fire
Protection System. The scope of work consists of the following tasks: installing a new Central Supervising
Station in Room 139, Building 21; redirecting the existing PPSS input signal wiring to 80 interface panels,
removing all existing PPSS Transmitter and supervisory cabinets; replacing the existing PPSS loop cable with a
new data highway cable throughout the telephone manhole system; installing a new Remote Station in the Fire
Station Building 14; and rating new communication cables to link the new Remote Station with the Central
Supervising Station. The present system installed in 1947 is an electro-mechanical, passive type alarm and
monitoring system. It is not UL listed and does not conform to National Fire Protection Association
standards. Replacement parts are very expensive and hard to obtain.

4— Repair Of the 8X6 SVV-I- Exterior Shell (39)lllllllllllllllllllllllllllllllllllllllllllllll 350,000
This project provides for structural repairs to the concrete shell of the 8x6 and 9x15 legs of the

Supersonic Wind Tunnel Complex. Areas to be repaired include the shell sides and roof, columns, and expansion
joints. Also deteriorated miscellaneous metal items and attached reinforcing steel will be repaired. The 8x6
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and the 9x15 serve a wide variety of important programs. The concrete shell structure forming the bulk of the
tunnel loop is deteriorating structurally and must have crack and other general repairs in order to sustain
design pressure loadings.

5. Repair 40 PSIG Compressor Central Air Equipment Building (64) sesesssssssssssnsnsnsnnnnss 695,000

This project provides for furnishing and installation of three new rotors for replacement in the 40
psig compressor unit C-12 in the Central Air Equipment Building (64). The compressor unit consists of three
compressors driven by a single 16,000 hp electric motor. The compressor unit C-12 has been in service for
approximately 35 years, and during that time rotor vanes have acquired numerous cracks varying in size from
1/16 inch to 2 inches. These cracks can cause catastrophic failure of the system, resulting in the possible
loss of life.

6. Repair Exterior, Office Building (86),.....vovvvvisnvans L e i e i . 690,000

This project provides for repairs to the exterior of the Office and Control Building (856) at the 10x10
SWT. Work includes removal of existing windows; installation of a new double-glazed window system; sealing
and painting, and other miscellaneous architectural work. The windows in the Office and Control Building (86)
no longer provide an effective barrier from the outside weather for the building, equipment, and occupants.
The repair, additionally, will result in an energy savings of approximately $3,200/yr In steam generation
costs.

I- MarShall Space Flight Center (’m). EEEE NN NN N NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEE $1,680,m

1. Repalr Pressure \&shs.... ..o 700,000

This project provides for repair of structural discrepancies in 16 pressure vessels. The work
includes inspection, shipment to a repair facility, documentation of repair and testing, return, installation
and cleaning to present-day standards. These are small high-pressure air, nitrogen, and helium vessels used
as part of the overall large-volume high-pressure gas system that supports various programs. Loss of this
storage capacity would adversely affect test programs.

2. Repair High-pressure PIPINg... susssssssssssssssnsssasnsssnnsnnnsnnsnnnnnnsnnnnnnnnnnnnns 720,000
This project provides for the repair of high-pressure systems including replacement of piping and

components that have deteriorated or exceeded their expected lifetime. This effort includes replacing
approximately 8,450 feet of high-pressure air piping and approximately 4,950 feet of GN2 piping. These
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systems were installed in the 1950-1960 timeframe and have deteriorated with age and heavy cyclic use.
Failures and defects in the systems are being corrected by "breakdown™ maintenance. Much of the hardware is
obsolete, deteriorated, and in need of repair. These systems support major test programs at MSFC.

3. Repair Roads and Paved AEES.. ... 260,000

This project provides for the repair and/or resurfacing of approximately 82,000 square yards of
deteriorated roads, parking areas, and hardstands at MSFC. The work consists of repairing damaged base
courses, application of tack coats, overlaying with asphaltic concrete and/or a seal coat, and painting
parking stripes. Roads, parking areas, and hardstands at MSFC are reaching a critical point where base
failures are occurring because moisture penetrates the pavement through cracks. It is essential that these
paved areas be resurfaced so that they will be safe for vehicle movement.

J. Michoud Assembly Facility (MAF)... susssssssssnnnnnnnsssnnsssnsssnnnsnnnnnnnnnnnnnnnnnnnnnnns $1,330,000

1. Repair Fire Alarms, Various BuildingS.. sesssssssssssassssnsnsssnnnssssnnsnnnnnnnnnnnnnns 610,000

This project provides for repair of the fire alarm systems in various building as follows:
replacement of defective system components (panels, transmitters, <t¢,) and redistribution of alarm horns in
Buildings 320, 350 and 351; and replacement of systems in Buildings 127, 213, 220,301, 303, 420, 421,and
422. Buildings 320, 350 and 351 have pull-box, horn-activated type alarms that are over 20 years old. The
existing system is no longer manufactured and spare parts are not available. Other problems exist, =.g., many
horns need redistribution because of layout changes. All building systems wil be replaced.

2 Repailr BUTIAENG 102, . ittt v ontniten et iasnn s rnonasasnesrosrsiasnesarsnsnsnaoness 720,000

This project provides for replacement of transite ductwork and chilled water piping, insulation and
accessories that support five HVAC units in Building 102. System testing and balancing are also included.
Building 102 houses office personnel and computer hardware. The building is over 40 years old and no major
rehabilitation of its utility systems have been performed. Recent engineering studies have recommended
replacement of transite ductwork which has collapsed in various locations.
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K. National Space Technology Laboratories (NSTL). ssssssssssssssassssssassssssasssnssnnnnnnnnnns $1,415,000

1. Repair of Industrial and Potable Water SEBN ..t 235,000

This project provides for the replacement of approximately 1,400 linear feet of deteriorated cast iron
supply piping in the industrial water system that supplies deflector cooling water and deluge fire protection
to the Space Shuttle Main Engine (SSME) test stands. Replacement of damaged drive staffing and deep well
turbine pumps also will be accomplished. This project also will provide for the repair of the interior
coating and cathodic protection system in the two 300,000- gallon elevated potable water storage tanks that
have deteriorated due to age and corrosion. Installation of two new pumps, a drain system, and manways will
also be accomplished on the potable water system.

2. Repair of HVAC Control Systems..........cooiviiiiiiiiiiiiiieeeeeen, . 680,000

This project provides for the repair and replacement of the aging air delivery systems, controls,
mixing boxes, and related components in Building 1100, Administration Building; Building 1105, Environmental
Laboratory; and Building 8100, Instrumentation Laboratory. Repair and replacement of these components which
provide environmental control to the office and laboratory areas is necessary to reduce energy consumption,
operating and maintenance costs, and to replace existing control components that are old and difficult to
replace. Many of the controls do not function and it has been necessary to add filter media on many supply
air diffusers to trap dust and trash from the ductwork due to deterioration of dampers, insulation, and
interior components.

KT = (=171 gl o i 3 o 5 500,000

This project provides for resurface and drainage improvements of Road "N" (6,200 feet) and Road "P"
(5,700).  These roadways, which serve the Space Shuttle Main Engine (SSME) complex, will have failed areas
removed and leveled with a thin leveling coarse, followed by a 1 1/2 inch overlay of asphalt wear surface.
The existing roads are rapidly deteriorating with numerous cracks and dips indicating subsurface breakdown,
checkering, and shoulder deterioration.

L. WallOpS Flight FaCility GAFF). AN NI NN NN NN NN NN EE NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEER $1,930,000

1 Repair of SEdl...... e 600,000

This project provides for the repair of the Wallops Island seawall to protect the essential launch
pads and associated facilities. The constructionwill be in front of and over the existing seawall. The
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project will® include all necessary excavation and fill. This work is necessary to prevent or minimize stom
damage to the existing seawall which is becoming increasingly vulnerable due to beach erosion and
deterioration of the existing protection system.

2. Repair of HRHEOS........ .ot 450,000

This project provides for the replacement of elevators in Buildings E-106, E-107, E-108, N-162, and
the installation of an elevator in the Altitude Control System Laboratory, Building F-10. The existing
elevators are 30 years old, 10 a constant need of repair and parts are difficult to obtain. This results in
frequent elevator shut downs because of unsafe operations. The addition of an elevator to Building F-10 is
necessary to move flight system equipment between the laboratories and testing areas.

3. Repair of Research Aircraft A= 550,000

This project provides for the repair and resurfacing of the research aircraft ramp areas northeast,
east, and southeast of Hangar N-159. These outlined areas are primary ramp locations that have deteriorated
to the extent that broken pavement presents a Foreign Object Damage (FoD) hazard to aircraft and associated
personnel. Hangar N-159 ramps are also utilized by various Langley and Ames aeronautical research programs.
Presesrvation OF these areas is considered essential for operational safety.

4. Repair of Paved Areas at National Scientific Balloon
Facility, (NSBF), Palestling, T e X aS . .uuuit ittt et 330,000

This project provides for the repair and resurfacing of the balloon launch pad "finger" roads,
peripheral road, access road, various parking lots, and support area pavements. The total area to be repaired
and resurfaced is approximately 37,000 square yards. The paved surfaces at NSBF are required to support the
facility mission. The surfaces have been damaged by usage and weather and must be repaired to preclude
further damage to the facility and allow continued support to balloon launch operations at NSBF.

M. Various loztios... S, $200,000

L Repair of Roads and Parking Areas, Madrid, SBE .o coooeeecmeeecceeeeee 200,000

This project provides for the patching, repair and slurry seal coating of the Madrid Deep Space
Communcations Complex access road, on-site roads, area paving, parking lots, and antenna aprons. Improper
flood drainage conditions will also be corrected. The asphalt paving used for the roads and area paving must
be repaired and its surface renewed and sealed on a periodic basis to prevent deterioration, costly major
replacement costs, and personnel hazards. Aprons must be sealed to keep water from the antenna foundations.
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MISCELLAN=O{S QROJE<TS Q=SS TXMN $150,000 =ACX 1,265,000

TOLAL ceeceoccocecaorssssossssssasssosscosssoosssnssssssnsscosostsoscsscsasstostosssonsssossotssessosna

$27,000,000

FWTWY= CoF =STIMAT=Q FUONQOING RSQWI®® TO COMQOLET: TXIS O J=CT.

An estimated $27,000,000 to $30,000,000 per year will be required for the continuptiocn of this psseotiel
regair program.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY
REHABILITATION AND MODIFICATION

Summary of Project Amounts by Location: Amount Page No.

ANES RESEAICN N uuw s s s w s w s s s s mm s s s s s s s s ssssssssssssssssssssssssssnssssnnnns $1.690. 000 CF-10-3
Dryden Flight Research Center.sssssssssssssssssasssssnnnsnnnnnsnnnnnnnnnnnnnnnnns 390. 000 CE-10-4
Goddard Space FIIght Center susssssssssssssssssssnsssanansssssssssnnnnnnnnnnnnnnns 3.010. 000 CE-10-4
Jet Propulsion Laboratory.ssssssssssssssssssssssaassssssnnnnnnnsssnnnnnnnnnnnnnnn 2.010. 000 CF-10-6
Johnson Space CeNter caussssssssssssssnassssssnsnnnnassssnsnnnnnnnnssnnnnnnnnnnnns 3.175. 000 CF-10-7
Kennedy Space Centerssssssssssssassssssssssnnnsssnnsnsssnnanssnnnnnnnnnnnnnnnnnns 4.150. 000 CF-10-8
Langley Research Center cussssssssssssssssssssssnasnssssnnnnnsnnnnnnnnnnnnnnnnnnns 3.215. 000 CE-10-10
LeWIS RESEAICN CoNEEY u u s s s s s sssssssssssssssssssssssssssssssssssssssnsnssnnnns 3.800. 000 CF-10-12
Marshall Space Flight Center cuusssssssssssssassssssssssssssssnnnnssnnnnnnnnnnnnns 3.560. 000 CF-10-14
Michoud Assembly FaCTlity.ussussnnnnnnsssssssnsunnnnnnnnnnsnnsnnnnnnnnnnnnnnnnnns 2.010. 000 CF-10-15
National Space Technology LaboratOorieS.eesssssssssssssanssnsssnnnnssnssnnnnnnnnns 1.910. 000 CE-10-16
Wallops Flight FaCility ... eeessuununnnnnnnnnnssnnsssnssnnnnnnnnnnnnnnnnnnnnnnnns 1.710. 000 CF-10-18
Various LOCAtiONS.ssssssuaasssssssssssssnsssnnnnssnnnnnnsnsssnsnnnnnnnnnnnnnnnnnns 1.960. 000 CF-10-19
Miscellaneous Projects Not Exceeding $150, 000 EaCh asussssssssnsnsnssnssnnsnnnnnns 1.410. 000  CF-10-20

TOtaI BN EEEEEEEe R R CE R R R S R SR S S SR S R NY R R . $34000 OOO CF—10—20
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CONSTRUCTION OF FACILITIES

FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Rehabi litation and Modification of Facilities, Not In Excess of $750,000 Per Project

INSTALLATION: Various Locations

FY 1989 CoF Estimate: $34,000,000

Fy 1987: $30,972,000 FY 1988: $32,000,000

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

SUMMARY PURPOSE AND SCOPE:

These resources will provide for the rehabilitation and modification of facilities at NASA field installations
and Government-owned industrial plants supporting NASA activities. Included in this request are those
facility rehabilitation and modification needs for FY 1989 that have been fully identified at the time of the
submission of these estimates and are estimated not to exceed $750,000 per project. The purpose of this
program may include some restoration of current functional capability but also includes enhancement of the
condition of a facility so that it can more effectively accomplish its designated purpose or increase its

functional capability..
PROJECT JUSTIFICATION:

Based on the initial investment costs, the NASA Capital Type Property totals approximately $7.7 billion
(September 30, 1986), of which the physical plant comprises some $4.0 billion. A continuing program of
rehabilitation and modification of these facilities is required to accomplish the following:

CF 10-1



a. Protect the capital investment in these facilities by minimizing the cumulative effects of wear and
deterioration.

b. Ensure that these facilities are continuously available and that they operate at peak efficiency.

c. Improve the capabilities and usefulness of these facilities and thereby mitigate the effects of
obsolescence.

d. Provide a better and safer environment for all personnel.

This program includes only facility rehabilitation and modification work having an estimated cost not in
excess of $750,000. The work is of such a nature and magnitude that it cannot be accomplished by routine day-
to-day facility maintenance or by related routine facility work efforts that are provided for in other than
CoF estimates.

PROJECT DESCRIPTION:

Proposed rehabilitation and modification projects for FY 1989 totaling $34,000,000 are described under
""PROJECT COST ESTIMATE." The total program of $34,000,000 has been distilled from requests of approximately
$58,000,000 and represents only a modest request in relation to the backlog of this type of work. Based on
relative urgency and expected return on investment, the projects which comprise this request are the highest
priority requirements. Deferral of this mission-essential work would adversely impact the availability of
critical facilities, program schedules, and energy conservation objectives. Only those projects estimated to
cost less than $150,000 have not been individually described or identified by center. The total cost of these
miscel laneous projects is $1,410,000.

During the course of the year, some rearrangement of priorities may be necessary. This may force a change in
some of the items to be accomplished. Any such change will be accomplished within available resources. The
following broad categories of work are described further in the "PROJECT COST ESTIMATE:"

a Utility SEES. oo 12,390,000
b. Fire Detection/Protection SIS oo 2,225,000
¢. General PUurpose BAMETS. « oo oo e 7,095,000
d. Technical Buildings/SLruciUres sasasssassssssssasasssnsssnssssasnsssnassnasanasnnannnnnnnns 11,310,000
e.  Pavements and a8 ocoooooo oo 980,000
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PROJECT COST ESTIMATE:

A. ArneS ResearCh Center (ARD... N E NN N NN NN EEEEEEEEEEEEEEEE NN NN NN NN NN NN NN NN EEEEEEEEEEEEEN $1,690,000

1. Rehabilitate the High-pressure Air Distribution System... seesssssssssssssssssansnnsnnnns 575,000

The high-pressure air distribution system was installed over 25 years ago and serves all major Ames
research facilities. During subsequent years, piecemeal additions were made resulting in a system that has no
central monitoring and control station and no control and monitoring devices within individual using areas.
This project will provide mods to piping, and valves, and will provide upgraded control and monitoring
electronics to connect four major high-pressure air users to the central station. Building systems included
in this project are located at N218, N221, N222, N226, and N243, Additionally, this project provides for
tie-in of new localized controls at all locations into the new central control and monitoring station.

2. Modifications for High-pressure Air to the 80x120-rt Wind Tunnel Test Section........... 655,000

This project provides for the extension of the existing high-pressure air line to the test section of
the 80x120-ft Wind Tunnel and for the installation of heaters, valves, and controls to be located in a new
475-square foot pre-fab control building under the tunnel superstructure. The new 3000 psig air line will be
4 inches in diameter and will be routed underground approximately 1000 £t from the existing high-pressure air
supply. The high-pressure air supply is required for propulsion and cooling of models to be located in the
test section, and for thrust augmentation on powered lift and rotary wing models. Without this new air
supply, portable equipment must be used which is less productive and has a higher risk for failure.

3. Modifications for a Videoconference Center (N-200),........ 225,000

This project will modify approximately 1600 square feet in the basement of N-200 for a new
videoconference center. Five existing rooms will be converted into four functional areas: conference room,
control room, reception area, and storage. Modifications include new walls, vinyl floors, computer floor,
ceilings, and mechanical/electrical modifications as required. No facility now exists at Ames suitable as a
permanent videoconference area. A facility of this type is needed to allow short lzadtime scheduling and to
ensure that agency standards are met in support of videoconference activities.

4— Modificationsfor Safe.ty (N-227D)IIIIIIIIIIlllllllllIIIIlllllllllIllllllllllllllllllllll 235,%
This project provides for the acoustical treatment of pipes, valves, and walls at Building N-227D.

Currently the noise levels exceed the maximum allowable per the Occupational Health and Safety Act (OSHA).
Approximately 12,000square feet of piping surfaces and valve bodies will be acoustically wrapped to attenuate
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high noise transmission. Also, the control room will be modified to improve the noise levels. Modification
includes new sound-rated doors, better windows, and a higher acoustic level ceiling.

B. Dryden Flight Research Facility (MD).ccccccomcomcomcecaeees $390,000

1 Modification of the Data Analysis Facility (4838)....... 390,000

This project provides for the electrical and mechanical modifications necessary to meet the current
and projected near-term occupancy requirements for computer and office automation equipment. Modifications
include new breakers, switchgear, large cables, panels, and a new 110-ton chiller with associated pumps,
valves, and piping. The existing mechanical and electrical system in the building are fully loaded. Although
floor space is available for the new equipment, the building support systems must be increased to allow
connection of new data analysis equipment.

C. Goddard Space Flight Center (CGSFC).. susssssssssssssssnnnanssssssanssnnnnnnnsnnnnnnnnnnnnnnns $3,010,000

1.  Modification for Cryopumps in the Optical Thin Film Facility (5). ... v viviiiiiiniinnins =s 340,000

This project provides for conversion of three vacuum oil diffusion pump facilities in the Optical Thin
Film Facility of Building 5, to Cryopumping Systems. Work includes the removal of liquid nitrogen traps,
diffusion pumps, mechanical pumps, controls, valves, and associated equipment. Also included is modification
of the existing pumping port and base plate to accommodate a new vacuum valve, cryopump, mechanical pumps,
controls, and associated equipment. The proposed upgrading of the antiquated diffusion pumps will eliminate
the risk of contamination by the back streaming of oil particles onto flight payloads instruments. The
replacement of mechanical pumps and related hardware will improve the working environment due to substantial
reduction in acoustic noises, and will also enable the excessing of an old liquid nitrogen pressure vessel

trailer.

2. Modification of Detector Fabrication Fxility........... 650,000

This project provides for modifying existing laboratories in the Applied Sciences Laboratory, Building
11 into clean rooms. Rooms S15 and S17 will be converted into class 100, while rooms $19 and $194 will be
converted into class 1,000 clean rooms. Work includes the installation of High Efficiency Particulate Air
(Hepa) Filters, ceiling, door gaskets, supply and exhaust systems, sticky mats, signs, warning lights, gas
monitors, and deionized water monitors. Also included is the sealing of air ducts and openings around minor
architectural modifications, and general painting as required. This facility has the capability for
developing and fabricating advanced detectors and integrated circuitry in direct support of current and future
space science projects. As requirements for high-density, high-speed electronics and high-sensitivity
detectors become the basis for new instruments, the quality of facilities to fabricate these devices must be
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improved primarily to achieve ultra clean and precisely ventilated laboratories. Dust particles can destroy
the effectiveness of small delicate devices and therefore cleanliness becomes a foremost consideration and is
critical to performance.

3. Modifications to Health and Environment UnTt (5 and 7). v s innnns v rssrrrossrrrans 740,000

This project provides for the modification of 8,200 square feet of the Plant Maintenance Support
Facility, Building ‘97 to accommodate the Goddard Health Unit and Environmental Health Staff.which is to be
relocated from the Instrument Construction and Installation Laboratory Building 5. In addition, this project
will also provide for modification of 5,100 square feet of vacated area in Building 5 to accommodate the
electromechanical 1aboratory/computer facility. The relocation of the existing Health Unit from Building 5 is
a part of a planned space utilization program that will consolidate similar functions in the same area to
improve overall productivity and efficiency. The proposed Electromechanical Lab/Computer area is required to
provide support for the steady increase in the in-house engineering work for flight hardware by both of the
Electromechanical and Mechanical Engineering Branches.

4. Modification of Chilled Water Distribution Ssten.................. e 730,000

This project provides for the modifications of the GSFC chilled water distribution system. The work
includes (1) the modification of the primary/secondary system interface in 14 buildings; (2) replacement of
undersized chilled water piping in Central Flight Control and Range Operations/Spacescraft Operations Facility,
Buildings 3/14; and (3) the balancing of chilled water distribution system flow to all buildings. These
proposed modifications to the chilled water distribution system will eliminate the present chilled water
distribution and water flow control problems to these buildings and will restore the system to reliable and
efficient operating performance levels.

5. MOdification O'I:Utility COﬂtrOl g&ﬂn ............... EEE NN NN NN NN NN NN NN EEEEEEEEEEEEEN 3(D,ax)

This project provides for the installation of temperature and humidity sensing elements in all major
buildings at Goddard. These sensing elements will become an integral part of the Utility Control System (UCS)
with capability for alarm set points at the console in Building 24. Sensing elements will be installed in
laboratories and Automatic Data Processing (ADP) areas. Also included will be the software modification of
the Central Computer and the Field Interface Device to allow for additional sensors and controls. Remote
sensors are required to allow continuous monitoring to minimize/praclude over temperature and humidity condi-
tions. This system provides for alarm set points for critical areas. The proposed work would result in the
optimization of building monitoring and control strategies for increased energy and manpower savings.
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6. Rehabilitation of Domestic Water Pumping SN ..o coenoemmeoeiceeceneaes s 250,000

This project provides for the rehabilitation of Domestic Water Pumping Station 1 with the installation
of two 1,000 and one 500 gallons per minute (GPM) water pumps to replace the existing three 300 GPM pumps.
All supporting electrical equipment, valving, and controls will be upgraded accordingly to support the new
8u”ps' Existing pumps were installed in the early 1960's as part of the Center"s original equipment.
urrently, these pumps can no longer provide adequate, reliable service to meet increased requirements. The
proposed work will rehabilitate and upgrade the pumping station to support Center missions.

D. Jet Propulsion Laboratory (JPL).......ccccccccevvneeinnnnn. $2,010,000

1. Modification of West Area Utilities. ....coouuuiiii e 580,000

This project will provide new utility lines to improve existing service, and for the routing of new
underground power and communications systems on Explorer Road between Mesa and Ranger Roads, and in the area
between Buildings 298, 251, and 253. Building 251 requires a connection with the communications line in Gyro
and Explorer Roads in order to complete the communications circuit among Buildings 251, 253, and the remainder
of the lab. The northwest area of JPL is served by a separate 16.5 «V feeder line and is metered and billed
separately at higher rates than other power at JPL. This project will install conduit, cable and new
tranformers SO that a major step can be taken toward consolidating JPL's electric power metering and save over
$1 million per year in electric service charges.

2. Modification of HVAC Systems, Various Buildings............ 720,000

This project will provide for the installation of a chilled water loop to connect three existing
chillers for Buildings 168, 169, and 186 so they can be operated as if all three systems were in a central
plant. The chillers and the associated equipment in these building can then be brought online as needed to
match the combined cooling load of the three buildings. The cooling system for these buildings was originally
designed with redundancy. Additional personnel and computer heat loads however, have caused certain areas of
these buildings to be without sufficient cooling capability. This project will provide the proper capacity to
all parts of these buildings and restore chiller redundancy for emergency backup capability.

3. Modification of Communications Cable SHBS. .. et 710,000

This project provides for the installation of approximately 7000 linear feet of underground
communications raceway including manholes and/or handholes. This raceway will interconnect the recently
completed and planned new buildings with 28 existing buildings providing access to the communications systems,
and will provide adequate spares for future connections. The systems include, but are not limited to, the
instrumentation cable systems, telephone systems, security systems, fire alarm systems, Utility Control System
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(ucs) and Institutional Local Area Network (ILAN). The communications network service to areas of JPL needs
to be extended to provide critical services. The increasing use of computers in the scientific, engineering
and management fields, as well as the overall increase in all data transmission systems, has resulted in the
need for more raceways.

E. JOhnSOﬂ Space Center (JSC)llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll $3,l75,000

1. MOdify Da.ta. Operations Laboratory (16)..... N EEEE NN NN NN NN EE NN EEEEEEEEEEEEEEEE 650,000

This project modifies approximately 4,000 square feet in Building 16 to support advanced development
systems primarily for Space Station applications. The work is required to accommodate and protect critical
program development and support computer equipment for the data management system; guidance, navigation, and
control analysis; engineering support test beds; and software language evaluation. Work includes installing
fire-rated perimeter walls, a new tape library, fire detection and suppression systems, and upgrade of the
electrical power and air-conditioning systems.

2. Modifications of Chilled Water Distribution SyStem.... seesssssssssssssssnsssnssnnnnnnnns 700,000

This project modifies the site chilled water distribution system to correct inadequate volume and flow
rates to various buildings. This project is required to meet increased cooling requirements caused by
computer and support facilities gronth. Work includes installing approximately 2,200 feet of underground
paralleled piping, additional valves and tie-ins, and repairs to disturbed tunnel structures and area paving.

3. Modification of Fire Alarm System, Mission Control Center (30),.,....,,, sssssssssnsssnnns 500,000

This project provides for the installation of a new state-of-the-art fire-alarm system in the Mission
Control Center, Building 30. The new system will be a multiplexed system based on a central processing unit
for effective fire alarm notification and management. Increasing failures, repairs, and maintenance are being
experienced with the existing fire alarm panels which no longer are manufactured. Substituted critical
replacement parts or special fabricated parts are not reliable.

4. Modification to Software Development Facility (12)...eevuus sannunnnnnnnsnnnnsnnnnnnnnnns 400,000

This project provides for the modification of approximately 5,400 square feet of space in Building 12
to accommodate new computer systems being installed in support of the Software Development Facility and Center
Information Network computer systems. Both of these functions are critically needed to support the rapidly
expanding requirements of institutional computer users at JSC. Work will include rearrangement of walls,
selected computer systems, upgrade of the electrical and air-conditioning systems, and the repair and
instal lation of computer flooring.
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5. Rehabilitation of Test Power Control System (32) .., ssassssssssssssassassnnnsnnsnnnnnnnns 225,000

This project provides for the complete rehabilitation and centralization of the test support power
control system for the large space environment chambers of Building 32, chambers A and B. The work includes
instal lation of electrical transformer power controllers, transfer switches, and switchgear as a new
centralized test power control center located on a 1200-square-foot open mezzanine extension in the high-bay
area of Building 3. Cable trays, conduits, and power cables necessary to connect the power control center
with the test power interfaces of chambers A and B are also included. The existing (20-year-old) systems and
equipment are unreliable, inefficient, and difficult to maintain because of obsolescence and the
nonavailability of parts. The centralized system will utilize current power control technology and equipment
to produce improved test support reliability and operations efficiency.

6. Modifications for Advanced Avionics Systems Development (16) sasssssssssssssassssssnnnnns 700,000

This project provides for modifications to Building 16 to accommodate the new computer equipment for
the Advanced Systems Development Laboratory (ASDL). Project work will consist of expanding the existing Room
2000 mezzanine and installing 1,500 additional square feet of raised flooring and a 300-square-foot variable
lighting enclosure. Lighting, air-conditioning, and electrical modifications to accommodate the new area also
are included. The ASDL facility will provide a high-fidelity consolidated avionics simulation/testing and
development facility for advanced space program system including displays, controls, expert systems,
telerobotics, manipulator emulations, and automation and robotics.

F. Kennedy Space Center (KSC),vvivrrrrvervansis S h s e R R EEEE R R EE R R $4,150,000

1 Modify Railroad MaIIE.. ... e mmcees 730,000

This project provides for improving the KSC railroad mainline by replacing the existing 100-pound
bolted joint rails with a new 132-pound welded rail from milepost 7.5 to 12V. The track was originally
designed for 110-gross ton cars but, since 1978, 250-gross ton Solid Rocket Booster (SRB) segment cars have
been used on the rails. The track requires frequent maintenance due to fracturing of the railhead and

deformation of railends downward at every joint caused by the heavy SRB segment loads.

2. Modify Building 1610, Vandenberg Launch Site, VB eeeeeceeceeecceeceeeces 740,000

This project provides an integrated, bi-propellant service system which will conform to CAL/03HA and
Santa Barbara County safety standards. The scope of work includes encapsulated spill/propellant trenches and
waste tank hazardous effluent capture system, improved GN, distribution, addition of an airlock, an emergency
shower/eyewash system, ECS, plumbing and electrical appurtenances, and improved lighting. The modifications
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will provide the necessary capability for controlling spills and toxic vapors necessary for propellant
servicing of NOAA spacecraft.

3. Modify Underground Communications DuCt Banks.............cocccoeveiiiiiieiiiineccinnnnn, 300,000

This project provides for mechanical cleaning of existing spare ducts and installing new ducts where
needed. Implementation of this project will provide adequate ducts to install cables to meet current and
future needs for communications and data circuits to the Central Instrumentation Facility (CIF), Headquarters
Building, Operations and Checkout (0&C) Building and Hypergol Maintenance Facility (HMF) area. The existing
underground duct bank system was installed approximately 20 years ago. On recent contracts to install new
communications cable, numerous problems have been encountered in installing the cables in existing spare
ducts. The spare ducts are partially or completely blocked due to deterioration of the Fiber (transite) duct.

4. Rehabilitate Air-conditioning System in Building AE, S o ceeeeoomo. 740,000

This project will replace the "air side" of the Building AE air-conditioning system including air
handling units, air distribution ducts, heating coils, controls and test/balance the new system. Ceiling
repairs and asbestos removal will also be required to accomplish this project. This facility is used for
payload processing and is dependent on proper control of environmental conditions, especially in the Clean
Room, Telemetry and Mission Control areas. The existing air-conditioning system consists of 10 separate
refrigeration systems and 16 air-handling units which have reached their estimated service life and require
replacement. The new equipment will also correct the current temperature and humidity control problems.

5. Modifications to Communications Maintenance and Storage Building........ sessssssssssnnns 690,000

This project will modify and refurbish the Communications Maintenance and Storage Building including
HVAC systems, walls, ceiling, lighting, and tile floors. This facility is 22 years old and has deteriorated
beyond restoration by ordinary maintenance. The HVAC system is insufficient, lighting is inferior, and floor
space is poorly distributed for efficient operation. The modifications are required to provide sconomical and
efficient operation of communications maintenance in support of Shuttle launches.

6. Modify Contingency Potable Water Line to HVF ABS....ccomcemmceeemeeeeceeeee 240,000

This project will install a 10-inch water line to provide a loop in the Hypergol Maintenance Facility
(4MF) area for redundancy in case of a line break in the HWF area or Industrial Area. The line will run
approximately 5,400 linear feet along Static Test Road between the Vertical Processing Facility (VPF) and NASA
Causeway. Only one line supplies potable water to the HMF area from the Industrial Area for facilities and
fire hydrants. This line is a single failure point in the water supply and its failure would result in a
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shutdown of a,portion of HMF operations. Such a shutdown would suspend operations in the VPF, SAEF-2, and
Cargo Hazardous Servicing Facility,

7. Rehabilitate Chilled Water Pumps, LC-39 Utility ATBX.memoeococeoccoccococeeceeceae- 360,000

This project removes four obsolete chilled water pumps in the Utility Annex and replaces them with
pumps and motors of 10 percent more capacity and variable speed controll, This chillsd water system supports
Shuttle processing and launch operations and must maintain rsliable HVAC service. Three of the pumps are 25
years old and the fourth is ons-half the capacity of the others. Chilled water requirements for the Orbiter
Processing Facility, Vehicle Assembly Building, and Launch Control Center have increased and existing pumps
are no longer adequate. New mounting pads, adjacent piping and valves will also be installed,

8, Modify Fuel Storage Area #1 GN2 System, Cape Canaveral Air Force Station ((OAS)........ 350,000

This project will upgrade the GN2 Distribution System at CCAFS Fuel Storage Area No. 1 by replacing 12
regulating. panels, adding two new pansls, and adding up to 6000 feet of associated piping to service the drum
storage area and the hydrocarbon fusl storage area. The existing GN2 rsgulating pansls need to be upgraded to
inelude the latest safety devices and to support revised operational requirements for projected future use.
The CCAFS rusl Storage area is operated by KSC and is used for off-loading and on-loading various fuel
commodities to and from storage drums, liguid tankers, refuelers, and carts.

G. Langley Research Center (LaRC)., . .vv v vrnnnrssrans S e e e s cee $3,215,000

L Rehabilitation of HVAC Computer Complex (1268 and 1268B) ... vvvvsivr v sannnnnnnnnnnnnnns 740,000

This project provides for the rehabilitation of the heating, ventilating, and air-conditioning systems
in the computer complex, Buildings 1268 and 12688, The work includes the removal of eight air handling units
and replacing with 15-ton chilled water air-conditioning units and all related work in the computer room on
the second floor of Building 1268. A 400-ton absorption chiller will be installed in Building 1268B with
associated equipment. The installation OF the chilled water computer room air-conditioning units will provide
a high degree of reliability and flexibility as computer configurations are changed. The new absorption
chiller will increase the reliability, extend equipment life, and optimize energy utilization.

2. Modifications to Acoustic Laboratories (122140 v uas i noanssanssanssnn s rrni 710,000

This project provides for the modifications to the acoustic laboratories (12214) for continuing
support for the acoustic observables program. Work includes the modifications to the Jet Noise Laboratory to
relocate exhaust equipment for more efficient operation. The entrance will be relocated and enlarged to
improve model and instrument installation. The work also includes the construction of 24-foot wide and 64-
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foot long addition to Building 12214 to provide space for the Thermal Acoustic Fatigue Laboratory. The
addition will be constructed with concrete foundation and floor slab, structural steel frame, insulated metal
siding, and will include electrical power, HVAC, and fire protection systems. These modifications will
upgrade the laboratories to increase productivity and data quality on the behavior of structures within the
intense acoustic environment of high-performance aircraft and space transportation systems.

3 Rehabilitation of Low-Turbulence Pressure Tunnel Facility (682and 5824),..... Chva e . 570,000

The project provides for the rehabilitation of 6000 square feet of space in the Low-Turbulence
Pressure Tunnel Facility, Buildings 582 and 582, Work in Building 582 includes new walls, flooring, ceiling,
electrical power, heating, and air-conditioning systems for offices and a control room. The rehabilitaton of
Building 5324 includes new office and rest room facilities. The rehabilitation of these 40-year old buildings
is required to provide a satisfactory environment for research personnel and equipment and to ensure the
continued integrity of the building systems.

4. Modifications to the 0.3 Meter Transonic Cryogenic Tunnel (1242),....,.... e e 530,000

This project provides for the modification to the liquid nitrogen (LN,) supply system serving the 0.3
meter Transonic Cryogenic Tunnel, Building 1242. Work includes replacing the LN, piping and valves with
stainless steel vacuum-jacketed piping and valves. The two L¥, storage dewar vessels will be repaired and
reinsulated with the supply pumps and controls replaced. The modification to the liquid nitrogen system will
result in better working conditions for operations personnel, increase tunnel productivity and reduce
operating costs.

5. Rehabilitation of Jet Exit Test Facility (1234),.........., e Ve s - 210,000

This project provides for the rehabilitation of the Jet Exit Test Facility, Building 1234. Work
includes replacing the pneumatic air pressure controls, installing acoustical wall treatment and a suspended
ceiling in the control room, recessed lighting, HVAC, and fire alarm systems. This facility is over 40 years
old and conditions are substandard. This project will improve conditions in the existing building to support
aircraft populsion configurations research.

6. Rehabilitation of 8-Foot Transonic Pressure Tunnel Facility (640) ..., vvvvinnsnnnns . 455,000

This project provides for the rehabilitation of the shop and equipment space in the 8-Foot Transonic
Pressure Tunnel Facility, Building 640. Work will include the installation of energy-efficient doors and
windows, intense walls, lighting, and rest room facilities. Building 640 is over 30 years old and deterio-
rated from age and use. This rehabilitation is needed urgently to maintain the integrity of the facility and
to ensure its continued operation to support aeronautical research activities.
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H. Lewis Research Center (&0).cemccemocemmcceemceeemccceeemnaas $3,800,000
1. Modifications of Chilled Water Plant (AO6and 110). v s vssnnsuuronnsnuranr o ssroossosnn 475,000

This project will provide chilled water to Buildings 106 and 110. Work includes completion OF an
addition to Building 94 and installation of a new 600 hp c¢hiller, pumping equipment, automatic water makeup
system, piping and associated electrical equipment, and power and control wiring for the operation of the
pumping equipment and chilier. This equipment will be installed iIn the completed addition to the Cooling
Tower Pumphouse, Building 4. 4Also, a new 6-inch chilled water loop will be extended to Building 86. This
project will provide a more efficient centralized source of chilled water for Buildings 106 and 110.

2. Modifications for Test Build~up Area, FML (203) tesssssssssnnnasnnnssssnsnnnnnsnnnnnnnnns 630,000

Work in this project inciudes modification to 2,850 square feet of existing shop area in the Fluid
Mechanics Laboratory (FML) including parts cleaning, rocket assembly, and instrument checkout and calivration
room; women's tollet room; a new computer room; an enlarged control room; a sensor technology lab; and an
electronic shop. The project also includes the renovation of a workshop, tools/materials crib, welding booth
and men's toilet room, and the construction of a 1200-square foot building addition to house a new critical
parts assembly area, two offices and a conference room. Modifications to mechanical, electrical, and
communication systems will be made to accommodate changes in space. Rocket engine assembly requires an area
separate from the other shop areas and building activities due to dslicate components and the need for a clean
work environment. Without these new areas, productivity is limited because space must be shared with the
fracture mechanics lab. During fracture mechanics testing, no work on rocket engine assembly can be
accomplished,

3. Modifications for Low Altitude and Mach No. Testing, Propulsion
System Laboratory (PSL) (125)..ss s sy sunnnnnnnnnnnnnnnnnnnnsssnnsssnnssnnnsnnnnnnnnnns 325,000

This project provides for the modification of the PSL. The work includes rsplacement of two 24-inch
and one 48-inch by-pass valves, test cell and exhaust section vents, vents in the shop areas walls, and quick
access marivays in the test c=l1 hatches. Present operation of this facility at altitudes below 15,000 feet
and mach numbers below C4 is limited by test cell by-pass valve leakage and the possibvility of test cell and
exhaust section over-pressurization. New quick opening manways will allow rapid access to the test article
resulting iIn increased productivity.
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4. Rehabilitation of Substation "A" Switching (200)........... L amswssEssEssEssanEnnnnn 685,000

This project provides for rehabilitation of the 138kV switching facilities at Substation A
(Building 200), The work includes two new 138kV oil circuit breakers and disconnect switches; two new circuit
switches; a 750 mcm cable bus tie; four new double side break disconnect switches; and protective relaying;
along with necessary foundation and structural modifications. This work is necessary to correct serious
deficiencies, and to better utilize the 138kV electrical power supply from the Cleveland Electric llluminating
Co. (CEI) to LeRC. The rehabilitation will help eliminate electrical stability problems between CEl and the
large wind tunnel drive motors (improving system reliability and simplifying operations) and will permit LeRC
to operate at a 350 WA load level with any one of the four 133kV supply circuits or breakers out of service.

5. Modifications For Increased Exhaust Air Flow, IRT (11), sieasssnsnsnssnsnnnssnnnnnnnnnnns 340,000

This project will install larger diameter exhaust lines, flow measurement system modifications, and
related modifications to double the existing exhaust flow capability. The exhaust lines will be increased
from the existing 24-inch to 30-inch and 36-inch diameters. New Flow measurement instrumentation includes
pressure and temperature devices at critical locations with interfaces and equipment modules to the tunnel
control system. Since larger engine inlet systems are being tested in the Icing Research Tunnel (IRT), more
altitude exhaust flow capability than the existing IRT system can provide is required.

6. Modification of the Combustion Air System, South Area (202) cuessssssssssssssssnssnsnnnns 695,000

This project provides for modifications to the 150 psig Combustion Air System to provide combustion
air to the Rocket Engine Test Facility (@2). The work includes the purchase and installation of
approximately 2300 ft. of 24-inch pipe; two remotely operated 24-inch isolation valves; a valve pit;
foundations and supports; cathodic protection; and other miscellaneous work. A long-term, ongoing requirement
exists for substantially improving the life of chemical propulsion space engines. The advent of satellite
resupply capabilities creates a need for long-life space engines for onboard propulsion systems. In order to
conduct the technology programs and evaluate engine/component life, a long duration altitude test capability
is required.

7. Modification of Water Distribution System, Cooling TOWEr 2 .ucsssssssassssssssssssnsnnns 650,000

This project will rehabilitate and modify the cooling tower water distribution system associated with
Cooling Tower 2 (46) and the 8x6 and 9x15 SWT (39). This project provides for the removal and replacement of
the severely deteriorated underground supply and return cooling tower water lines of various sizes between U
and 30-inch diameter, drainage pipe, and expansion joints necessary for the interconnections with the cooling
tower water distribution system of Cooling Towers 3 and 6 (70 and 12%6). Cathodic protection also will be
provided. Operation of the 8x6 SWT and the Propulsion Systems Laboratory are dependent on cooling water from
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Tower 2 and Tower 6 respectively. This project will interconnect the two systems such that each tower can be
used to serve any of the systems should an emergency arise.

I- Marshall Space Flight Center m ------------------------ AN EEEEEEEEEEEEEEEEEEENEEEEEEEENERNESR $3,560,m

1. MOdifiCationSforHVAC System (4707)! EEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEENEEENEEEEEENGESR 635,m

This project provides environmental controi for the north half of Building 4707 (approximately 40,000
square feet). Work will consist of installing chillers, piping, cooling towers, air handlers, associated
electrical service, utilities control system, insulation and a 750-square foot equipment room. The north high
bay of Euilding 4707 houses the process/productivity activities that utilize robotic and electronic equipment
which is designed to operate in a conditioned environment. The new cooling equipment provided by this project
will allow personnel and equipment to operate under proper environmental conditions.

2. Modifications for Interface Verification/Simulation (4705)........, 730,000

This project provides for the modification of Building 4705 to establish Space Station Interface
Verification/Simulation Facility (IVSF), Modifications include converting existing high bay and side room
floor space to support buildup, outFitting, servicing, and interface verification of standard and non-standard
flight racks. The facility must meet general overall cleanliness requirements of 100K with a dedicated area
approximately 20 feet x 20 feet at. a 10K level. Flight simulated utilities for electrical power and process
fluids/gases such as helium, nitrogen, and oxygen are required. In addition, hazardous materials, such as
mercury, will be used and provisions for handling materials that may have biological constraints will be
provided. There is currently no facility at MSFC that can supply all of these requirements and, without this
project, MSFC could not meet current Space Station design responsibilities and commitnents,

3. Modifications for Module Subsystems Test Facility (4755) . v s erasnsninaan vy amenaas 700,000

This project provides for the modification of the existing Module Subsystems Test Facility located in
Building 4755 by expanding and upgrading the Environmental Control and Life Support System (ECLSS) component
development testing capability. Modifications include expanding and enclosing the test area floor space and
providing work benches/cabinets, sinks, a vent hood, and work islands with electrical power, chilled water and
gas distribution. Air handling/conditioning equipment necessary to maintain a controlled, 100K clean environ-
ment in the test area will also be provided along with a vacuum pump and ullage system. Existing office space
on the First floor of the center bay will be modified to provide environmentally conditioned computer support
and control rooms to support ECLSS and Common Module Integration Simulator (CMIS) test operations. The
capacity of the building"s existing uninterruptible power supply will be increased. This project is necessary
to upgrade the facility to support evolving Space Station module subsystems testing requirements which
requires a properly outfitted and sophisticated laboratory environment.
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4. Modifications for Redundant Chilled Water Capacity (4663) ... v vinvunssns EETEERETEIEEY 595,000

This project provides for the purchase and installation of a 750-ton chiller, cooling tower, piping
system, and associated electrical power and controls/instrumentation for the chiller system in Building
4663. Computer hardware currently housed within Building 4663 is mission-critical. The Huntsville Operation
Support Center (HosC) provides mission support for Shuttle operations while the Payloads Operation Control
Center (POCC) provides mission control for Spacelab missions. The cooling equipment for Building 4663
utilizes a 420-ton chiller and a 550-ton chiller. Two hundred tons of chilled water redundancy has been
added. Total redundancy is necessary to ensure continuation of a mission should a major failure occur in one
of the prime chillers.

5. Modifications for Straylight Test Facility (4U487)....0vv v, S Vi Ve 680,000

This project provides for modification of Room Bc142, Building 4487, to increase the size of existing
Straylight Test Facility from approximately 400 square feet to 900 square feet. A 40-foot section of the
existing 100-meter long vacuum tube will be increased from 4 feet to 10 feet in diameter. Electrical power,
water, HVAC, air, controls and instrumentationwill be installed as required. This facility is presently
being used for testing of straylight suppression methods. Larger future payloads will demand a larger vacuum
tube. Full-scale straylight testing will greatly enhance the success of optical sensor/camsras used on
missions such as the Hubble Space Telescope. This facility will be used to support present missions and
provide a means to aid research and development for all future missions.

6. Modifications for Emergency Power for Payload Crew Training Complex (PCTCO) (4612) suuuss 220,000

This project provides for the installation of an emergency power generator with automatic transfer
switching. Two self-contained cooling units, with necessary valving to utilize existing chilled water plant
for backup, will be installed. An enclosure for outside equipment protection will be constructed. During
simulations, numerous personnel in operational positions depend on the PCTC data to train ST3/3Spacelab mission
support personnel. In the event of a loss of power during a simulation the crew training and testing activi-
ties are interrupted and recovery takes over 2 hours. In addition, loss of power to all computer cooling
equipment can further delay critical operations.

J. MiChOUd Assembly Fa.CiIity (MAF)lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll $2010m

1. Modifications to Substation (350)........ 650,000

This project provides for installation of a new 3000-kVA double-ended substation, switchgear, feeder
cable and support foundation at Building 350 to meet projected electrical demand. Redistribution of some
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electrical loads from two existing substations is also included. Building 350 houses various office personnel
and numerous computers. Four existing double-ended substations (30-33) are inadequately sized to support
today®s power reguirements. A consultant study of long-term demand/supply needs shows (1) substations 30 and
3l are operating over capacity (145%); (2) substations 32 and 33 are operating near capacity (83%); and (3)
planned additional computer hardware growth will further increase demand problems. The study strongly
recommends that to meet the projected loads a new separate substation must be installed to support computers
and redistribute some existing loads to equalize remaining demands.

2. MOdify EIeCtriCal POWGr FGEderS EE NN NN NN NN N NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEN 620,000

This project provides for installation of a new 500-MCM 13,8-kV Feeder, switchgear and related
accessories to reduce the high electrical demand of existing Feeder #17/31. Some loads on Feeder #17/31 will
then be redistributed to the new Feeder. The existing feeder serves many critical buildings and facilities
(e.g., 175, 318, 350) at MAF. Planned additions such as the Industrial Wastewater Treatment Facility and new
computers in Building 350, will overload the feeder®s supply capability. An analysis of the situation
recommended installation of a new high-voltage Feeder and then distribution of loads on both feeders could be

equalized.
3. Rehabilitate Drainage for Manufacturing Building (103)sesessssssssasasasnsnsnsnnsnnnnnns 740,000

This project provides for rehabilitation of existing lateral concrete drain lines that transport
rainfall out of the main External Tank Manufacturing Building 103. Specifically, the work includes inspecting
and sealing of joints and the addition of several new laterals where needed to improve flow discharge.

Several deluge rainfalls in the last 10 years have shut down production and caused up to 6 inches of flooding
to critical equipment such as the 27-foot boring mill. Several studies of system inadequacies recommended
various improvements including repair of all drain lines.

K. National Space Technology Laboratories (BID).....cccccccccci aesessssssssssssssssssssnssnnss $1,910,000

1. Modification to Test Complex B Heating SyStEM...... .cusecesassssssassasssssnnnsansnnnnnnns 600,000

This project is required to improve the operating efficiency of the High Temperature Hot Water (HTHW)
generation system for the Space Shuttle Main Engine (SSME) test area. The existing HTHW generators are
oversized for the present load and operate inefficiently at low-firing rates. This low rate of operation
reduces the control span and the operating systems are no longer sensitive enough to maintain effective
control. This project will correct this situation by providing a low temperature hot water system for space
heating and reheating facilities within the Complex B test area. The work will include the installation of a
new boiler in the Test Control Center, Building 4210, the pumps necessary to move the hot water through 1,755
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linear feet of new insulated supply and return lines to the test stand B-1 and B-2. This project also will
provide for the installation of 2,000 linear feet of natural gas pipe and all necessary ancillary equipment
for the safe and efficient operation of the system.

2. Rehabilitation of Technical Support Building (S-2436) cuusssssssnssnssnssssnnsnsnnsnnnnns 345,000

This project provides for general rehabilitation of approximately 10,000 square feet to Building
2436. This building has been in use for 24 years and its condition has deteriorated and is in need of
rehabilitation The HVAC system requires constant repairs to maintain operation because the equipment has
surpassed its life expectancy. The electrical services to this facility are overloaded. Many circuit
configurations do not meet the electrical code. The interior Finishes, such as the ceiling system, are coming
apart due to age and the roof leaks. Work will include new suspended ceiling, new wall covering, floor
covering and insulation. HVAC modifications will include the replacement of 13 old and deteriorated split
system air-conditioning units with a new energy-efficient central chiller system and fan/coil air distribution
system. Electrical and lighting modifications also will be accomplished to comply with the latest electrical
standards.

3_ Rehabilitation OfWarehouSe (2204)..llllllllllllllllllllllllllllllllllllllllllllllllllll 225,000

This project provides for general rehabilitation of approximately 7,000 square feet of interior space
on the first and second floors of Building 204. The existing space is being used as offices and technical
electronics laboratory by the technical support coutractor. The space is deteriorating from age and the
present environmental system does not wrovide adequate humidity and temperature control for repair of printed
circuit boards. Work includes the installation of new suspended ceilings, wall covering, rest rooms, and
upgrade of the air-conditioning and lighting systenms.

4. Modify High-Temperature Hot Water Generating System...... T TP T P PP PP T P PP TPy 740,000

This project provides for the installation of natural gas fired hot water generators in the Laboratory
and Engineering Complex of the National Space Technology Laboratories (NSTL), Modifications will be made to
the following building heating systems: Building 1000, Data Handling Center; Building 1002, Navy Ocean-
ography; Building 1100, Administration; Building 1105, Environmental Laboratory; and Building 8100, Instrumen-
tation Laboratory. This project removes these buildings from the central high-temperature hot water (HTHW)
distribution system to improve operating efficiency. This project will permit the shutdown of inefficient
HTHW distribution by providing a stand-alone system for these facilities.
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L. WallOpS Flight Fa.CiIity (WFF)'O NN NN NN NN NN EEE NN NN NN N EEEEEEEEEEEEEEEEEEEEEEN $1,710,(ID

1 Modifications to Building Elevations and Transformer Pads on Wallops Islad..........__. 600,000

This project provides for the raising of floor levels in Service Shop and Storage Building X-35 and
Equipment Storage Building W-22, and the raising of transformer pads on the north and south ends of Wallops
Island. The facilities listed are used in rocket/payload checkout and assembly operations. Due to the
deterioration of the seawall and the subsequent increased frequency of flooding on Wallops Island, these
structures must be raised to avoid damage from tidal flooding.

2. Modification of Central Cooling SyStEM... susssssssssssssssssnsssnnnnnnsnnnsnnsnnnnnnnnns 380,000

This project provides for the modification and replacement of major componets of the central chilled
water system at WFF that serves Buildings E-104 through E-108, and Building N-159. The facilities house the
Management Education Center, Launch Control Center, and the major administrative and engineering offices.
Loss of this central system would severely affect the utilization of these facilities. The existing 300-ton
and 100-ton chillers are both over 25 years old. The project will provide for replacement of the existing
chillers with two 200-ton helical screw chillers and one 100-ton reciprocating chiller. Pumps, piping,
valves, and controls will be replaced and/or modified to provide a dynamically balanced system.

3. Rehabilitation of Telecommunication Facility, (F-2). .. v vis s sannnannnasnnnnnnnnnnnnns 350,000

This project provides for the rehabilitation of Building F-2 by replacing floor ceiling tiles;
installing insulation and wallboard in exterior walls, insulating above the ceiling, thermal windows, metal
exterior doors, HVAC systems, and Fire protection systems; minor repair of exterior walls and fascia; and the
construction of a security vault adjacent to the building. Building F-2 was built in the mid 1940's, it has
had minor floor plan changes and new roof in 1984. This work is necessary to provide greater energy
efficiency and reduce heat loss caused by lack of or deteriorated insulating systems. HVAC system is to
replace steam-supplied heating and window unit air-conditioners. Other changes are to improve safety
conditions due to the lack of, or deteriorated, systems. The security vault is to house datafax and
cryptographic transmissions.

4. Rehabilitation and Modification of Storm Drainage S&BN...ccemememcmcmcmmannee.. rans 380,000
This project provides for the rehabilitation of 40 drop inlets with cast in-place or pre-fabricated

reinforced concrete units on Wallops main base; the installation of two culverts with flood gates and check
valves on Wallops Island; and the construction of a dike on Wallops Island. The existing drop inlets on the
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main base are over 40 years old and are iIn a state of severe deterioration. Many have collapsed causing
erosion due to the resultant uncontrolled storm water and creating a safety hazard. The culverts and dike
will assist in control of tidal flooding on Wallops Island.

(V7= Tgl To WIS e v 16 5 = $1,960,000

1.  Modification of DSS-14 Operations Support Building G86, Goldstone, CA ..vevusnsnsnnnnnsns 630,000

This project provides for structural strengthening of the building and bracing of all associated
building electrical and mechanical equipment. The modifications include reinforcing roof diaphragm-to-wall
connections, strengthening of concrete block shear walls with a reinforcing steel and concrete laminate,
improved bracing of equipment to building shear walls, and modification of equipment-to-foundation inter-
faces. The Goldstone Deep Space Communications Complex is located In Zone 4 the highest risk area as rated by
the Uniform Building Code. Collapse of this building could result in severe injury or loss of life to station
personnel and costly damage to extremely sensitive and critical electronic equipment resulting in loss of
spacecraft communications capability for periods up to 2 years.

2. Modification of 34-Meter Antenna for X-Band Uplink, DSS 15, Goldstone, CGA.............. 530,000

This project provides for the modification of DSS 15 antenna, and will include a second
environmentally controlled azimuth axis mounted electronics support room complete with access stairs and
platforms. This room will provide space for the X-band transmitter equipment and associated systems. Fire
protection and utilities services are also included. This project is required in order to provide X-band
transmit capability on the DSS 15 antenna to support the Magellan Project.

3. Modification of 70M Antenna for X-Band Uplink, DSS-14, Goldstone, QA ococmmoeeeeee... 300,000

This project provides for the modification of the 70-meter antenna for X-band transmit capability.
Included is the fabrication of a new Deep Space Station standard feed cone shell and the modification of
associated utilities and safety systems. The existing electronics-filled feed cone will be replaced with the
new X-band cone, together with all required alignment, testing and documentation. This project is required to
meet the command X-band communications requirements for the Mars Observer Spacecraft project.

4. Modifications of Building G-33, Goldstone, &\ 500,000

This project provides for the structural strengthening and building equipment bracing necessary to
bring the building into compliance with the recommended levels of the currect Unified Building Code for
seismic safety for a Zone 4 classification, the highest risk zone. This project includes additional bracing
of the roof-to-wall support connections, strengthening of concrete block shear walls, and modification of
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equipment foundations and equipment supports. The existing building does not comply with current building
standards for personnel safety in a zone IV sensitive area. Without modifications the building could collaspe

during an earthquake resulting in loss of life and extensive equipment damage.

MISCELLANEOUS PROJECTS LESS THAN $150,000 BAH....cc.  cauesssssssssnsssssssnssnsnnsnnnnsnnnnnnnss $1,410,000

TOTAL  weswsssm e s s m o m o m o m 8 a8 s o o 8 0 o 8 8 8 8 R A o R R N NS N NS AN A NN ENAENREERE NS NEEEEE R $34,000,000

FUTURE CoF ESTIMATED FUNDING REQUIRED TO COMPLETE THIS PROJECT:

An estimated $34,000,000 to $38,000,000 per year will be required for continuing rehabilitation and
modification needs.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

MINOR CONSTRUCTION

Summary of Project Amounts by Location:

Ames Research Center ...essssssssssssssnnnnnnnsssssssssssssssnsnnnnnnnnnnnnnnnnnns
Dryden Flight Research FaCil Ity ceesesssssssnssnnssnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsns
Goddard Space FIight Center susssssssssssssssssssssnsssssassssssnnnsssnnnnnnnnnnns
Jet Propulsion Laboratory.eesssssssssssssssssssssssnsssnnnnnnnansnnnnnnnnnnnnnnns
Johnson Space Center susssssssssssssssssaasssssssssssnnannsssnssnnnnnnnnnsnnnnnnns
Kennedy Space Center sssssssssassssnsnsssssnaasssnnnnsssnnnanssnnnnnnnnnnnnnnnnnns
Langley Research Centereusssssssssssssaasssssssnnnnnnssnnnnnnnnnnnnnnnnnnnnnnnnns
Lewis Research Center...ueeeesssssssssssssssssnnssannnnnnnnnnnnnnnnnnnnnnnnsnnnns
Marshall Space Flight Center.uuusssssssssssssssssssssssssssnsssssnnsnnnnnnnnnnnnns
National Space Technology LaboratorieS.ssssssssssssssanssnsssnnnssnssnnnnnnnnnnns
Wallops Flight FaCi ity causssssssssssnnsssnnnnnnnnnsnnnnnnnsnnnnnnnnnnnnnnnnnnnns

Miscellaneous Projects Not Exceeding $150. 000 EAChuussssssssssasssnnssansnnnnnnns

Tota.lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Amount

$ 450.
485.
480.
950.
830.

1.460.

975.
930.
725.
760.

730.

225

000

000

000

000

000

000

000

000

000

000

000

. 000

$9.000.

000

Page No.

CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF
CF

11-2
11-3
11-3
11-3
11-4
11-4
11-5
11-6
11-7
11-7
11-8
11-9

11-9
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Minor Construction of New Facilities and Additions to Existing Facilities,
Not In Excess of $500,000 Per Project

INSTALLATION: Various Locations

FY 1989 CoF Estimate: $9,000,000

FY 1987: $7,000,000 FYy 1988: $3,000,000

COGNIZANT INSTALLATIONS/LOCATIONS OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

SUMMARY PURPOSE AND SCOPE:

These resources will provide for minor facility construction at NASA field installations and Government-owned
industrial plants supporting NASA activities. Each project included in this program is estimated to cost not
more than $500,000 and involves eilther the construction of new facilities or additions to facilities. The FY
1989 request of $9,000,000 will improve the usefulness of NASA®"s physical plant by changing the utilization of
or augmenting the capabilities of various facilities. Included in this request are those programmatic and
institutional projects that are essential to the accomplishment of mission objectives.

PROJECT JUSTIFICATION:

The configuration of NASA"s physical plant necessarily must respond to changes in utilization and adaptations
required by changes in technology or in mission needs. Demands are generated by research, development, test,

and similar activities. Specific justification for each minor construction project is provided under "PROJECT

COST ESTIMATE. "
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PROJECT DESCRIPTION:

Included in the FY 1989 minor construction program are those facility projects for institutional or technical
facility needs which could be fully identified at the time of submission of this budget estimate. Items of
work totalling $9,000,000 are included in this resource request and have been distilled from a list totalling
over $15,000,000. Projects were selected on the basis of the relative urgency of each item and the expected
return on the investment. Only those projects estimated to cost less than $150,000 have not been individually
described or identified by center. The total cost of these miscellaneous projects is $225,000. During the
course of the year, rearrangement of priorities may require changes in some of the items to be accomplished.
Such changes will be accommodated within the resources allocated.

These projects represent requirements that must be met in this timeframe to support institutional needs and
programmatic objectives. The following listing summarizes the cost distribution by category of work:

a. General PurpOSG BUiIdingS.. NN NN EEEEE NN E NN NN EEEEE NN NN EEEEEEEE $1,885,000
b. TeChniCaI Buildings/struobupeS.. SN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEER 6)635;000
L 5 .. 3 480,000

PROJECT COST ESTIMATE:

A. ArneS ResearCh Center @ ............. EE NN NN NN NN EE NN NN NN EEEE NN NN NN EEEEEEE $450,000

1. Construction of Staging and Computer Supply Storage Areas (N233 & N233A) .. v vnninins 450,000

This project will provide two separate enclosed storage and loading dock facilities for Building N-233
and N-2334, The new structures will have a total area of 1,600 square feet and will be of concrete block
construction with a plaster finish to match the adjacent buildings. Building 2334 doubled the computer floor
space of Building 233 without provision for magnetic tape and computer supply storage. Existing supplies are
now stored adjacent to the computers which is a violation of safety rules. The existing staging area is not
protected from the weather and is difficult to access with trucks. These new areas will eliminate both the
need for additional storage and the need to environmentally protect the staging area.
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B. Dryden Flight ResearCh Center (m ..... NI NN NN NN NN NN NN NN NN NN NN NN EEEEEEN $485,000

1. Construction of a Consolidated WEURR. - . .o oo e 485,000

This project provides for the construction of a new 13,000-square-foot warehouse facility. The new
facility will be a preengineered metal building with lighting, power, and ventilation. Asphalt paving will be
extended to the new building, and a loading dock with roll-up doors will be provided to facilitate movement of
freight. Present warehousing at Dyrden is not adequate to meet present and future needs.

C. Goddard Space Flight Center () cccccmmmecmcmcmcecee e e e mce e e e e e $480,000

1. Construct Addition to Main Gate/Guard OFFICE (9)iueeeescoccssesssoanonssnes cresecenns e nn 480,000

This project provides for the construction of a two-story building addition totaling approximately
4,000 square feet on the north side of the Main Gate/Guard OFfice, Building 9. The addition will include
heating, air-conditioning, lighting, and fire protection systems, facilities for the handicapped, offices,
locker areas and key shop. The Guard Office currently houses the administrative and operational functions of
the security force which supports the overall mission of GSFC. The existing facility is overcronded and does
not provide sufficient space for separate locker rooms. The proposed addition will house the new security
alarm equipment monitors, the Goddard Security Information System, and surveillance equipment, and will
improve the reception and identification of visitors and Center personnel.

D. Jet Propulsion Laboratory ()-cceeceeeeoccccceeceeeeocmceeeeeeescmmmmeeeeeesmmmmmeeeees $950,000

1. Construction of North Lab Parking A ..o eeeeeeeeece e 480,000

This project provides for the construction of a parking area to accommodate 58 vehicles at the present
site of Buildings 58 and 110 which are to be demolished under this project. These substandard buildings were
constructed in the 1940's. All existing on-site and off-site parking areas are fully developed and utilized.
There is no vacant land available for parking expansion. The construction of major new buildings has elimi-
nated 550 parking spaces while adding nearly 1,000 employees on-site from leased space. This has caused a
critical shortage of parking spaces. The project will also include paving, lighting, retaining walls,
landscaping, and irrigation.
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2. Construction of Addition to Building TM-17, Table Mountain Observatoryssssssssssssssnnns 470,000

This project provides for the construction of a one-story 4,000 sq. ft. addition to Administration
Building TM-17 at the Table Mountain Observatory (TM0) in Wrightwood, CA. This addition will consist of 12
dormitory rooms with bathroom facilties, a laundry room, an extension of the user's lounge room and an upgrade
of the kitchen facilities. This project is required to house the anticipated increase in scientific
investigative personnel assigned to new space observation programs made possible by the addition of 48 inch
Newtonian Telescope in FY 1983. Based on an analysis of occupancy records, the existing facility is
inadequate to handle the anticipated increase in personnel.

E_ Johnson SDaCe Center (JSC)llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll &a_n

1. Construct Test Sample Preparation Facility (WSTF).......cccccoiiiiiiiiiiienennnn. 350,000

This project provides for the construction of an approximately 3,600-square-foot precast concrete
structure for bonded storage and sample preparation area for spacecraft and payload test materials. The
materials are currently stored in a machine shop area that does not provide the special venting required for
some hazardous materials used in tests. The new facility will contain approximately 1,500 square feet of
office and test sample preparation work separated by a fire-rated wall with necessary fire protection and
ventilation for hazardous material storage. Rest rooms will also be provided in the facility.

2. Construct Test Fixture Storage BAY -..oomoeeeomoeeee e 480,000
This project provides for the construction of an approximately 6,000-square-foot preengineered metal
building to store large test fixtures and test equipment used by the Structures Test Laboratory, the ARC Jet
Laboratory, and the Radiant Heat Laboratory. This Tfacility will free valuable laboratory space and provide
space for test preparation. A 3,500-square-foot concrete pad for outdoor storage will also be provided.

F. Kennedy Space Center (KSC)hlv EEE I NN NN N EEEEEEE NN NN EEEEE NN NN NN NN EEEE NN NN NN EEEEEEEEEEEEEEEEEEDR $1460Cﬂ)

1. Construct Base"Electrical Shop Fality...ccocomemmommimmieeeee o 490,000

This project provides for construction of an approximately 4,100-square-foot building for base
lighting and electrical power shop management, engineering, and work control personnel. The building will be
a precast concrete structure with finished floors, walls, and ceilings. The building services will include
HVAC, rest rooms, electrical, communications, and fire alarm. Base lighting and electrical power shop manage-
ment, engineering, and work control personnel are presently located at K6-1445 on Contractors Road, K6-1195
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north of Saturn Causeway, and in X6-1200 in the Interim Housing Complex. This project is required to
consol idate these personnel adjacent to the electrical shops located on Contractors Road to improve
management, coordination, and resource utilization.

2. Construct Generator Charging and Storage Fecility....oooooooomococi e 390,000

This project provides for construction of an approximately 4,000-square-foot generator charging shed
and provides approximately 4,000 square yards of pavement for storing portable generator equipment. The ex-
isting generator charging facilities are being used by the Base Operations Contractor (Boc), leaving the
Shuttle Processing Contractor (3PC) with the inadequate space and facilities in K6-1995, The new generator
charging shed will be built along Contractor Road adjacent to the sSPC's generator maintenance facility.

3. Construct Covered Storage Area Adjacent to Support Building (M6-589) ... .. v survssssssiss . 220,000

This project provides for construction of an approximately 4,500-square-foot covered storage area
adjacent to Support Building, M6-589, in which to store generators, blower, pumps, and tool storage bins in
support of cable plant maintenance. Equipment is presently stored outside on a paved parking lot and requires
extensive maintenance and overhauls due to exposure to the elements. With a covered storage area, equipment
will be more easily maintained and ready to support cable modifications and repairs.

4. Construct Addition to Dispensary BaldiQ-. cocooooomomooemeeeeeemeeeeeaeees 360,000

This project will construct an approximately 1,670-square-foot addition to the Dispensary Building for
a general purpose laboratory, an analytical chemistry laboratory, and an organic chemistry laboratory. These
labs will be class 100K clean rooms requiring water, air, gas, vacuum, and instrument power. This facility
will house laboratory environmental monitoring activities and associated research in conjunction with Space
Transportation Systems and general center industrial activities, and includes chemistry support to Controlled
Environmental Life Support System, and special biological studies.

G. Langley Research Center (@0).ccoammommomcemceceemceaeees , $975.000
1 Construction of Addition to Environmental and Space Sciences Laboratory (1250),...... 485,000

This project provides for a 4, 400-squars-foot, two-story addition to the Environmental and Space
Sciences Laboratory, Building 1250. The addition will be constructed with reinforced concrete foundations and
floor slabs, a structural steel frame, and masonry walls to match the existing construction. The building
will be outfitted with electrical power, heating. air-conditioning, plumbing, and fire protection systems.
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This project is required to provide an adequate work area for the Aerosol Research Branch and to consolidate
personnel who are housed in separate substandard facilities.

2. Construction of Addition to Metal Technology Development Laboratory (12324)............, 490,000

This project provides for the construction of an addition on the northeast side of the Metal
Technology Laboratory, Building 12434, The addition will provide a 15-foot clear height laboratory of
approximately 3,900 square feet. Construction will be of reinforced concrete foundations, structural steel
frame, and exterior masonry walls to match the existing building. Work includes electrical power, heating
ventilating, air-conditioning, plumbing, and related mechanical laboratory equipment. This laboratory
addition is needed for the development of advanced joining processes required to fabricate efficient
structural concepts in high-temperature material for the National Aerospace Plane Program and future
hypersonic aircraft.

H_ mi_S_ReSeamhLe‘DIe-t(LeRC)IIIIIllIIIIIIIIIIIIllIIIIIIIIIIIIllIIIIIIlllllllllllllllllllllll $930_,_QQQ
1. Construction of Addition for Model Preparation 8x6 SWT (39) .. s iiinruinsninrnvnsnss 440,000

This project includes the removal of an existing abandoned fuel building and the construction of a new
2700-square-foot model preparation building. The building will have six model preparation areas served by an
overhead crane with a 15-foot high hook height. Access into the building will be through a 14-foot high
overhead exterior door. Access to the 8x6 wind tunnel will be through an existing overhead door, and through
an existing pressure door into the lower balance chamber. Work will include HVAC, water, sewers, service air,
electrical, and communications. Wind tunnel models have increased in complexity and are more heavily
instrumented than in the past. The productivity of this wind tunnel can be increased by completing the
assembly and checkout of the models prior to their installation in the test section.

2. Construction of Laboratory Addition (49).............0, L s N 490,000

This project will provide for a new fatigue-structures laboratory with a floor area of approximately
2,970 square feet annexed to Building 49. It consists of a laboratory area for hydraulic equipment with a
control room for materials testing on hypersonic and advanced R&D programs. The building will be a one-story
masonry building with concrete floor and steel roof framing. The concrete floor will have a continous trench
to carry utilities and services. Work will include HVAC, water, sewers, electrical, and safety systems.
Existing laboratory space is not adequate to support new R&D programs relative to hypersonic propulsion
durability, SSME propulsion durability program, and continued expanding research related to ceramics. The new
building annexed to Building 49 will share existing support services such as hydraulics, cooling water, and
computer services.
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I- MarShall Space Flight Center q\m ................ EE R NI RN NN NN N NN NN NN NN NN NN EEEEEEEEEEEE $725,m

1. Construct Entry Airlock (U708) . vvisinrr et innrisnrrain s s 400,000

This project provides for a 70,000-cubic-foot entry airlock addition to the east entry doors into
Building 4708 to facilitate movement of large payloads into the 100K clean room. Work includes new HVAC,
overhead crane, electrical power and a gas piping system. The testing activity in the 100K clean room is
frequently interrupted by the movement of large experiments into the area by opening the doors to the
outside. This destroys the environment for a day, necessitates covering existing experiments in the area, and
causes possible damage or contamination. The airlock eliminates all of these adverse conditions and provides
an intermediate cleanup and wipe-down area.

2. Construct Gateway AAdItION (H207) .., v i vivsvnrvsnssassrsasnans 325,000

This project provides for the construction of an addition of approximately 2,500 square feet at
Building 4207. The addition will have brick and concrete masonry walls and be architecturally compatible.
MSFC has primary responsibility for the Program Support Communications Network (e3cN) which provides state-of-
the-art communications services to NASA Headquarters, NASA centers, and contractor installations. This
addition will allow installation of equipment to adapt to the increased demands and provide the redundancy
needed to ensure no interruption of critical conmunications. The added space will enhance the ability to
provide the required reliability and flexible communication support.

J. National Space Technology Laboratories (EL).......... $760,000

1 Construction of Test Support Operations Building........... 350,000

This project provides for an approximately 7,000-square-foot tilt-up concrete building on slab to
house new engine support personnel and those being displaced from the B-2 Test Stand. These test support
contractor personnel are required to maintain the test stand. The increased test rate will require these
personnel to be permanently displaced from their present work area. The facility will include 1,000 square
feet of office, 3,000 square feet of storage for mechanical and electrical ready spares and work force tools
and equipment, and 3,000 square feet for staging and fabrication workspace.
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2. Addition to Standards and Calibration Laboratory (8L10). sessssssssssssssssssssnnsnnnnnns 410,000

This project provides an approximately 5,436-square-foot addition to the existing Standards and
Calibration Laboratory, Building 8110, to house new state-of-the-art.automated, high-precision standards and
calibration equipment necessary to accommodate the increased work load due to expanded SSVE and other
laboratory testing. Certain areas of the present facility do not provide the required dust, temperature,
relative humidity,, and sound attenuation levels required for equipment calibration. The existing facility
also lacks sufficient floor space, requiring laboratory instruments to be stacked on top of each other,
thereby causing potential thermal instability. The addition will be environmentally controlled and will match
the architecture of the existing building.

K. Wallops Flight Facility (/) $730,000
1.  Construction of Integrated Control Center...........cccooeiiiiiiiiiiiiiiin e, 480,000

This project provides for the construction of a new 3-level addition of approximately 5, 300-squars-
feet between Buildings E-106 and E-107. The addition will include an aircraft control center, a range control
center, and associated equipment. The project will include necessary power, lighting, and raised computer
flooring, and permit the integration of aircraft control with range control for a more efficient, safer opera-
tion. The current range control center has insufficient ceiling height to allow placement of consoles for
maximum visibility of range operations. Additional space is required to relieve congestion in the operational
areas. The relocation will eliminate the safety hazard associated with the current control center and user
personnel passing through the research aircraft hangar, or operational ramp areas, to gain the access to the
range control center.

2. Construction of Support Building at National Scientific
Balloon Facility, Palesting, To@b cum e e e 250,000

This project will provide for the construction of an approximately 3,200-square-foot building to house
the expanded administrgtion functions at the National Scientific Balloon Facility. The prefabricated steel
butlding will house the administrative computer system, adequate workspace for approximately 17 people, and
rest rooms. The project includes all necessary site work, utility installation, interior partitions,
finishes, and electrical systems. NASA assumed sponsorship of the National Scientific Balloon Facility in
October 1983. The change has necessitated increasing the scope of the Administration and Financial Management
functions previously provided by the National Center of Atmospheric Research, Boulder, Colorado. This has
required additional personnel and computer equipment and the current facilities are not adequate to
accommodate this increase in functional responsibilities.
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MISCELLANEOUS PROJECTS LESS THAN $150,000 EACH..seeseseeesssvonssaocansesossessasssssssssssansesns $225,000

TODAL $, 000,000

FWTWR= CoF =STIMAT=D FWNDING Q=QWIR=D TQ COMQL=T= TXIS QPOJ=CTs:

An estigpate® $8,000,000 to $11,000,000 gpr yrar will be r» 1re® for continuing oinor construction nep®s
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY
FACILITY PLANNING AND DESIGN

Amount Page No.

Regular Requirements: 12.000. 000
Master Planning.eeeeeesssssssssssssssssssssnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnns 450. 000 CF 12-2
Sustaining Engineering SUPPOrtesssssssssssssassnnnssnnnnnnnnnnnnnnnnnnnnnnnnnnnns 1.600. 000 CF 12-2
Preliminary Engineering Reports and Related Special Engineering SUppOrt.scsssasss 3.000. 000 CF 12-5
FINAl DESIQN.uuuuuuassssssssnnsnssnnsnssssssnnnnnnnnnssnsssnnsnnsnnnnnnnnnnnnnnnns 6.950. 000 CF 12-6
Other ReqUIFeMENTS s sssssssssssssssssssssssssssssssnnssnnsnnnnnnnnnnnnnnnnnnnnnnns 8.000. 000 CF 12-6
Space Flight Facility Planning and DEeSIQNssssssssssssssnsssssnnsnsnnnsnnnnnnnnnns 2.800. 000 CF 12-6
Payload Facility Planning and DeSEgNuusssssassssnnsssnnssssnnsssnnnsnnnnnnnnnnnns 400. 000 CF 12-6
Space Station Facilities Planning and DeSIgN.ssssssssssssssssssssasssnnnnsnnnnnns 4.800. 000 CF 12-7
TOLAl 4 uuunseennnnnnnsunnnssnnsnnnnnsnsssnsnnsnnnnnsnnsnnsnnnnnnnnnnnnnnnnnnnnnnns 20.000. 000 CF 12-7
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Facility Planning and Design

FY 1989 coF Estimates: $20,000,000

FY 1987: $17,000,000 FY 1988: $16,000,000

The funds requested in this estimate are required to provide for the following advance planning and design
activities related to facilities activities and projects:

a. The accomplishment of necessary development and master planning for field installations and, where not
otherwise provided for, the provision of continuing engineering support and special engineering management and
other services.

b. The preparation of preliminary engineering reports, cost estimates, and design and construction
schedules.

c. The preparation of final construction plans, specifications, and associated cost estimates and
schedules required to implement construction projects.

d. The accomplishment of facilities siting and other investigations, studies and reports, where not
otherwise provided for.

Regular requirements encompass the basic purposes outlined above. The "other requiremeants," while also in
support of "regular" purposes, cover those special needs related to large, complex projects or specific
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programs considered to represent high potential future construction requirements for which early definition is
essential. The large projects require more planning and longer lead time. Much of this planning must be
completed prior to inclusion of the project in a budget request.

1. REGULAR REMRBENIS......oooceococececccceccecceoc oo emc oo mcmmmmeeme e emeemaennes $12,000,000

A. Master Planirg ........... EE NN NN NN NN EEE NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEN 4&,@

Provides for update and development of existing field installation master plans. This effort includes
facility studies, site investigations, and analyses of utility systems. The master plan documents will be
updated to reflect as-built conditions since issue of previous plans, and to graphically represent the 5-year
facility plan baseline for future development.

The NASA field center master plans are generally updated at 4-to-5-year intervals. On an agency-wide
basis, the level of effort remains fairly constant. The master plans are essential as reference documents for
land use planning, physical relationships of facilities, and proper orientation and arrangement of
facilities. Representative candidates for FY 1989 master planning are as follows:

(1) Kennedy Space Center

An update of the facilities inventory base to reflect new construction, utility system
revisions, proposed Space Station facilities and related 5-year planning.

(2) Marshall Space Flight Center

An update to reflect as built conditions of facilities and utilities, revised land use planning,
and changes to 5-year planning.

B. Sustaining Engineering Support---------------------------------------------------------- 1,600,000

Provisions for facility studies and specific engineering support continue in importance as evidenced
in recent years, and must be given high priority throughout FY 1989. These efforts are important due to
changing cost trends in construction materials and fuels; the continuing importance of energy conservation and
efficiency; and the operation and maintenance costs for the physical plant.
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The following items are included in the FY 1989 requirements:
(1)  Building Research Board

Covers annual support to the Federal Construction Council®s (FCC) operations and provides for
special studies that the Council will perform throughout FY 1989 to help advance the science and technology of
Federal Government building and construction. The FCC is subordinate to the Building Research Board, National
Academy of Sciences, and its activities are supported by several Federal agencies including NASA.

(2) Utilities Services/Rates Analysis

Provides resources for the support of utilities procurement and utilities control systems. This
includes, but is not limited to, technical assistance, surveillance, and recommendations with regard to
utility rates, contract negotiations, systems operations, and utilities control systems. Because of the great
magnitude of energy costs, these services are an annual requirement and continue to be essential.

These resources enable the agency to ensure that fair and reasonable rates are charged under its
major utility contracts. Essential and valuable technical assistance is provided to our field installations
so that effective negotiations can be conducted with utility companies. Several major utility contracts per
year require technical assistance as utility contracts are renewed throughout the agency.

These and other similar utility system services are provided for by the requested resources in
order to ensure technical competence and properly manage this function.

(3) Facility Operation and Maintenance Analysis

Provides for continued engineering support for implementing improvements at NASA field
instal lations relative to manpower utilization, work control systems, preventive maintenance, facilities
management and reporting systems. Improvements will also involve techniques to identify where and how
increases in productivity are possible. Included in this activity are field surveys to be conducted on a
priority basis at selected NASA field installations to evaluate the effectiveness of the operations and
maintenance management systems.

(4) Value Engineering Cost Validations and Analyses

Provides for engineering services to improve cost-effectiveness of facility projects by
subjecting project design criteria, specifications and working drawings for specific material components and
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systems to a detailed independent review by engineering specialists in the particular area of involvement.
Also provides services necessary to accurately predict and validate facility costs which will aid in resources
planning for the various field installations.

(5) Facilities Utilization Analyses

Provides for the analyses of Agency-wide facilities utilization data covering (1) office and
other types of building space; (2) designated major technical facilities; and (3) special studies comparing
the utilization of technical facilities which are similar in type or capability, such as wind tunnels. Such
analyses provide for (1) insights into and development of better methods of identifying underutilized
facilities; (2) improved techniques to quantify level of facilities use; and (3) actions to improve facilities
utilization. Work provides for review of each installation®s inventory data base in support of the facilities
utilization program. Surveys are necessary to validate the reported data in relation to a specific problem or
need, and to assist in providing a credible foundation for plans to improve the utilization of facilities.

(6) Facility Project Implementation Handbook

Provides for the revision and publication of the Facility Project Implementation Handbook which
was published in 1981 and requires update to reflect changes in legislation, organization, procedures
techniques, and the state of the art. The Handbook provides the policy and guidance for management of all
phases of NASA facility projects from concept through activation.

(7)  Facility Engineering Handbook

Provides guidance to field installations on a standardized approach to facilities engineering.
The Handbook is used as a source of basic policy and criteria for in-house engineering and work performed by
architect-engineer firms. New criteria is continually being developed and/or revised. The Handbook must be
modified to encompass changes in the state of the art.

(8) Energy Reduction Analysis and Support
Provides for technical and engineering support, studies, and analyses to update energy criteria,

plans and directives, design methodologies, operation and maintenance procedures, research testing procedures,
facility energy impacts of new programs, and the evaluation of the energy management effectiveness.

CF 12-4



(9)  Independent Analysis and Third Party Reviews
Provides the technical and engineering support, analyses, designs, and reviews required to
verify, confirm and ensure suitability of construction designs or techniques relating to complex projects that
involve high risk, safety or other significant considerations.

C. Preliminary Engineering Reports and Related Special Engineering Sport............ «eess 3,000,000

(1) Preliminary Engineering RepOrtS (PER'S) ..., ssssssnssnssnsannsnnsnnnsnnnnnnnnnnnunns (2,450,000)

Preparation of PER's, investigations, and project studies related to proposed facility projects
in the FY 1991 and FY 1992 Construction of Facilities programs are provided for by this estimate. These
reports are required to permit the early and timely development of the most suitable project to meet the
stated programmatic and functional needs. Reports provide basic data, cost estimates and schedules relating
to future budgetary proposals. This request provides for PER's associated with proposed construction except
as provided for in other requirements (paragraph 2) for Space Flight, Space Station, and Payloads initiatives.

The estimated cost of PER support for FY 1991 construction projects is $1,750,000 which will
permit updating of PER's For $40-45 million in construction, and the development of new PER's for an
additional $65-75 million in projects.

An additional $700,000 has been included in this line for the completion of new PER's for
approximately $30-35 million of construction projects which will be high priority candidates for inclusion in
the FY 1992 Construction of Facilities progran. The activity associated with FY 1992 will be confined to the
highest priority candidates.

(2) Related Special Engineering SUpport.......ccoccoviiiieiii i, (650,000)

Investigations and project studies related to proposed facility projects to be included in the
subsequent Construction of Facilities programs are provided for by this estimate. Such studies involve
documentation and validation of "as built" conditions, survey/study OF present condition of such items as
roofing and cooling towers, utility plant condition and operational modes, analysis and support of environ-
mental impact assessments and statements, and other like studies. These studies are required to allow for the
timely development of projects to meet the stated functional needs and to provide basic data, cost estimates
and schedules for related future budgetary proposals.
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D. Final @- |: ................ AN RN NN NN EEEEEEEEEEEEEEER 6,950,000

The amount requested will provide for the preparation of designs, plans, drawings, and specifications
necessary for the accomplishment of projects other than Space Flight, Payloads and the Space Station. Amounts
required for those efforts are included under other requirements. Projects involved are planned for inclusion
in the FY 1990 and FY 1991 programs. The goal is to obtain better facilities on line earlier at a lower cost.

The request will provide for final design work associated with construction proposed for the FY 1990
Program, estimated to cost $95 to $100 million, and for $15 to $18 million of high potential projects proposed
for the FY 1991 program. The amount included for FY 1990 candidates and for residual requirements of this

nature which have accumulated from prior years' final design activities is $5,950,000. For FY 1991,
$1,000,0001s included and the supporting rationale is much the same as that set out in the PER estimate.
2. OTHER REMJRBBNIS.....oococccecccecceccce oo mcem s e ec oo e e mmecaemmneas $8,000,000

Other facilities planning and design requirements primarily associated with specific space programs
characterized by large size, long planning cycle, and/or complexity of scope are included in this particular
request. These programs require a level of planning effort and length of design time beyond the more routine
facility projects. These requirements must be provided beyond the regular and most recurrent facility
planning and design needs.

A. Space Flight Facility Planning and BESlOL.ceemmcmemceeemeeeeee sessssssnnnnnnnnnns (2,800,000)

These resources provide for early and progressive design, final drawings, specifications, and site
investigations for Space Flight facilities in order to ensure the best design, good cost estimates and
realistic construction schedules. The Shuttle recovery and operational era requirements include expansion and
improvement of Shuttle processing, repair and maintenance facilities that support the launch rate,
construction of operations personnel facilities, modification to the launch complex support facilities and
modifications at various locations for space engine enhancement and testing.

B. Payloads Facility Planning and DESKIL...eccceeemecomemomccceeecceeemeeememeemee (400,000)

Supporting the operational phase of the STS payloads processing program necessitates preparation of
Preliminary Engineering Reports, facility site investigations, design of facility projects, and studies to
determine facility processing capabilities. Included are facilities for payload operations and control
payload processing for the larger payloads, as well as facility projects for logistics and maintenance of
payloads and storage of associated flight and support equipment.
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C. Space Station Facilities Planning and Design..ccoccceeeenne.. CersEmsEsEEsEsEEEEsEEEEEs 4,800,000)

This requirement is a continuing effort primarily for preparation of preliminary engineering reports
and Final design drawings, specification and associated site investigation required for construction of Space
Station facilities at various locations. Included are automated and robotic sciences research, space sciences
research, solar dynamics simulation, crew training, processing and prelaunch checkout facilities.

Td $20,000,000
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES
SUMMARY

ENVIRONMENTAL . COMPLIANCE AND RESTORATION

Summary of Project Amounts by Location:

ANES RESEAICN CONEEY u s u s s s s snssssssssssssssssssssssssnssssnssssssnnsnnnnnss

Dryden Flight Research FaCil ity ssssaassssssssssssnnnnnnssnnssnnnnnnnnnnnnnnns

Goddard Space Flight Center v sssssssssssssssssssssssnssssssssssnnnnnnnnns

Jet Propulsion Laboratory..eeeeeeeceeaaasssssssssnnsnsssssssssnnsnnnnnnnnnnns

Johnson Space Center susssssssssssssssaassssssssssnssssnansssnnnssnnnnnnnnnnns

Kennedy Space Center .. sssssssssssssaaassssssssnnssssansssnnnssnnnnnnnnns

Langley Research Center .ussssssssssssssssssnsnnsssssnsannnnnssssnnnnnnnnnnnns

Lewls ResSearCh Center s sasssssssssssssssnssnsnssnsnnssnnnansnnnnnnnnnnnnns

Marshall Space Flight Center.uuussssssssssssssssnnnnnnnnnnnnsnsnsnnsssssnsnnnns

Michoud Assembly FaCility..cceeeaannnnnsnssnnnnnnssssssssnnnnnnnnnnnnnnnnnnns

Wallops Flight FaCi ity ssssssssssssssnsssnnnnnnnnnnnnnsnnnnnnnnnsnnnnnnnnnnns

White Sands Test FaCilitysssssssssssssnsnssssssnssssnnnnsnnnnssnnnnnnnnnnnnns

VarTOUS LOCAtEONS u x u s s s s ss s s ssssssssssssssssssssssssssssnssssssnsssnnsnnnnnns

Miscel laneous Projects Less Than $150, 000 EaCh.sussassassassnssassassnnsnnnns

Studies. Assessments. and DESIgN.sussssssssssanssnssasssnnnnnssnnsnnnnnnnnnns

Amount Page No.
$1.400. 000 CF 13-3
1.500. 000 CF 13-3
700. 000 CF 13-4
1.020. 000 CF 13-4
1.400. 000 CF 13-5
2.000. 000 CF 13-6
1.500. 000 CF 13-7
3.000. 000 CF 13-7
3.575. 000 CF 13-7
2.000. 000 CF 13-8
300. 000 CF 13-8
3.500. 000 CF 13-9
1.200. 000 CF 13-9
795. 000 CF 13-10
2.110. 000 CF 13-10
$26.000. 000
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CONSTRUCTION OF FACILITIES
FISCAL YEAR 1989 ESTIMATES

PROJECT TITLE: Environmental Compliance and Restoration Program

INSTALLATION:  Various Locations

FY 1989 ¢coF Estimate: $26,000,000

FY 1987: O FYy 1988: $23,900,000

COGNIZANT INSTALLATIONS/LOCATION OF PROJECT: Various Locations

COGNIZANT HEADQUARTERS OFFICE: Office of Management

SUMMARY PURPOSE AND SCOPE:

These resources will provide for studies, assessments, design, and remedial projects for environmental compliance and
restoration measures at NASA field installations and Government-owned industrial plants supporting NASA activities. The
purpose of this program is to enable compliance with mandatory statutory environmental requirements and standards. The
resources authorized and appropriated pursuant to this program may not be applied to other activities. The program
includes such measures as studies or assessments to determine current status and options for remedial action, environ-
mental restoration, hazardous waste removal and disposal, cleanup and closures, and removal of unsafe buildings and
debris.

PROJECT JUSTIFICATION/DESCRIPTION:

Proposed environmental compliance and restoration projects for fiscal year 1989 total $26,000,000. This program
represents only a modest request in relation to total requirements for environmental compliance and restoration that
must be implemented within three to four years. Based on relative urgency and potential health hazards, the following
listed projects are the highest priority requirements and are currently planned for accomplishment in FY 1989. Deferral
of these necessary remedial measures would make it impossible for NASA to comply with environmental law and will cause
shutdown of critical NASA operations by individual state or Federal environmental authorities; Studies, assessments,
and design costs are approximately $2,110,000. Projects estimated to cost less than $150,000 have not been described or

identified by specific location. The estimated cost of these projects is $795,000.
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For those projects greater than $150.000.

1989.

al

the following broad categories of effort will be undertaken in Fiscal Year

As studies. assessments. and designs progress. it is expected that priorities may change and revisions of the
activities and projects may be necessary.

Air Pollution Abatement and Asbestos Management .ussesssssssssssssssasssssnssnsnnsnnnns
Rehabilitation/Replacement OF PCB TranSfOIMErS .uuessssssssssnnsssssssnsnnnnnnnnnnnnnns
Hazardous Waste Monitoring and COntrol ..sssssssssssssssssssssnnsnnnnsnnnssnnnnnnnnnnsns
Replacement of Underground Storage TanKS.sssssssssssssssssssssssasnnnssnnssnnsnnnnnnnns

Solid Wastes Disposal Facility Upgrade.useesssssssssssssssnnnsnnnnnnnnnnnnnnnnnnnnnnnns

$5.125. 000
$9.900. 000
$5.470.000
$2.100. 000
$ 6000 O
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PROJECT COST ESTIMATE

A. AmeS ResearCh Center (ARC). EE RN NN NN N EEE RN NN N NN EEE NN NN NN NN NN NN NN NN NN EE NN NN NN EEEEEEEEEEEE $1,4m,m

1. Replace Underground Storage Tanks, Various LOGEHOS. cecceocceoccoeccccecceaaee 700,000

This project accomplishes the environmental actions necessary to abandon-in-place, replace, and/or
monitor up to 35 underground hazardous liquid storage tanks. Tanks to be abandoned-in-place are tanks 2, 3,
and possibly U1 through U6; tanks to be replaced are tanks 1,5,8,12,15,19,21,24,14,17,13,20, and 22; and tanks
to be monitored are tanks 5 and 13, 8 through 11, and 25 thru 2Z7. Many of these tanks are leaking and must
either be abandoned, replaced, or monitored to comply with the latest County, State of California and
Comprehensive Environmental Response Compensation and Liability Act (¢grcLa) and Superfund Amendments and
Reauthorization Act (SARA) Federal Laws.

2. Replace and Dispose of Polychlorinated Biphenyl (PCB) Transformers, Various Locations.. 700,000

This project provides for replacement of eight (8) PCB filled transformers located at Buildings N2064,
N201, N215, N216, N218, N241 and N2uL, The hazardous wastes, including dielectric fluid and contaminated
equipment will be disposed of in accordance with current Federal and state regulations. Equivalent sized non-
PCB transformers will be installed. Continued use of the PCB-laden transformers represents a potential hazard
to human health and the environment and possible disruption of the Center®s operation from leaks or fire in or
near these locations. The latest EPA regulations on PCB transformers under the Toxic Substances Control Act
(TSCA), require that all PCB-filled transformers in areas accessible to the public that are greater than 500
ppm be removed from service by October 1, 1990. Some Transformers are being removed for agency safety concerns.

B. Dryden Flight Research Facility (D) .cceoooocooeemeeecee e e e $1,500,000

1. Remove and Dispose of Asbestos, Building 4800........4u, e e e e 750,000

This project removes water-damaged, spray-applied asbestos insulation from the return-air plenum areas
of Building 4800. The areas containing asbestos are the first and second floors of the 1963 addition with a
total floor area of approximately 40,000 square feet. This project removes hazardous material from the first
floor area (20,000square feet) which includes fire-proofed beams, ducts, etc., and ceiling tiles. A new lay-
in acoustical ceiling will be provided, lighting fixtures replaced where necessary, and damaged architectural
finishes repaired as required. Water-damaged insulation containing asbestos in Office Building 4800
contributes to severe environmental hazards from the delamination and release of asbestos fibers within the
return air plenum. This project is required to comply with occupational safety and health and environmental
standards for occupancy of personnel. Disposal of hazardous wastes will be in accordance with Federal and

State EPA-approved regulations.
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2. Replace and Dispose of PCB Transformer, Substation NO. 16..iscssesscsssssasssnsannnnnns 750,000

This project provides for the replacement and disposal of the 34.4 kv substation #16 transformer which
contains 3400 gallons of PCB fluid. The hazardous wastes including the dielectric fluid and contaminated
equipment will be disposed of iIn accordance with current Federal and State EPA regulations. This transformer
is presently leaking. Continued use of this 21-year-old transformer represents a potential hazard to human
health and the environment.

C. Goddard Space Flight Center (GSFC) 4uuusssssnssssnnssssnnnssssnnsssssnsnsssnnsssnnnnsannnnns $700,000

1. Replace and Dispose of PCB Transformers Serving Bldgs. M.....memcmemeeccnne.- 700,000

This project provides for the replacement of two 5,000 KVA, 34.7 Kv/4,16 KV, PCB contaminated trans-
formers which have been leaking at the Central Substation, with two 7,500 KVA, non-PCB liquid filled units.
Upgrading/replacenent OF the existing double-ended distribution switchgear and other associated items is also
included. Handling and disposal of PCB-contaminated transformer oil, equipment, and other related items shall
be in strict compliance with EPA and OSHA regulations. The transformers provide power to mission essential
buildings. Also, continued use of these 25 year old transformers represent a potential hazard to health and
the environment. The transformers must be replaced to provide the required utility reliabity.

D. Jet PrOpUlSion Laboratory (JPL)llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll $1,020,m

1. Cleanup of Arroyo Seco Groundwater GriEminetiaN. . ...qocoooce oo cececceeccanes 500,000

This project will provide for the construction of a treatment facility to remove volatile organic
compounds from the groundwater in the Arroyo Seco acquifer. Previous sampling and testing of groundwater from
wells in the vicinity of JPL have confirmed the presence of trichloroethylene, carbon tetrachloride, and
tetrachloroethylene in excess of Federal and State of California standards. Studies have alleged that JPL
operations have contributed to the contamination. A pilot-scale treatment facility using ultraviolet
radiation/ozone oxidation was constructed in FY 1987. The data generated by the pilot plant study will be
incorporated into this full-scale facility. Once operational, this treatment facility will provide drinking

water with volatile organic compound concentrations within the Federal and State of California standards for
the residents of San Gabriel Valley.

2. Construction of Hazardous Wastes/Cryogenic Gas Cylinder Storage Fcility............... 520,000

This project provides for the construction of a 4,800 square foot building for the storage and
handling of cryogenic materials and hazardous wastes. The facility will be a single story building with
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concrete masonry walls, a steel framed fire rated roof system and a loading dock. Currently at JPL, the
Propellant Storage Building 116 is used for the storage of cryogenic gas cylinders. The Chemical Storage
Building 187 is used for interim storage of a variety of hazardous waste including liquids of a flammable and
explosive nature. Both buildings are of wood frame construction, thirty years old, are inadequate in size and
do not conform to current Federal or State EPA requirements. The proposed project will provide a safe and
adequately sized storage and handling facility for cryogenic materials and hazardous waste materials. Areas
allocated for the storage of different categories of cryogenic gas cylinders and hazardous waste materials
will be appropriately separated and provided with spillage control and code dictated safety measures. The
present inadeqguate and non-code conforming Buildings 116 and 187 will be demolished.

E. Johnson Space Center (JSC)uvvvvvivrvansas e i e $1,400,000

1. Remove and Dispose of Asbestos, Various LoEas. . ooccmecemmomcece e 300,000

This project provides for the removal and/or encapsulation of damaged asbestos insulation which has
been applied to structural steel members and pipes in Buildings 14 and 16 to eliminate or mitigate the source
of potential asbestos exposure. This project is required to bring Johnson Space Center buildings into compli-
ance with Environmental Protection Agency (EP4) and Occupational Safety and Health Administration (OSHA) regu-
lations which have recently placed more stringent limits on pemmissible asbestos exposure levels.

2. Replace Hazardous Wastes Storage Systems, Various LOGHOB. ccceeeomcceeacaaccenn-. 550,000

This project provides for modifications of the hazardous wastes collection and storage systems which
serve the photographic and printing facilities in Buildings 16, 17, and 227 by removing the existing under-
ground rectangular-shaped reinforced concrete tanks and replacing them with new stainless steel tanks placed
inside a secondary containment. The secondary containment, a new concrete structure, will be built beneath
the ground immediately adjacent to each building. Plumbing connections and replacement of any contaminated
soil under the existing concrete tanks is included. This project is required to provide a hazardous waste
collection and storage system that is in compliance with current Resource Conservation and Recovery Act (RCRA)
regulations for hazardous wastes storage tanks.

3. Replace and Dispose of PCB Transformers (Downey) suassssssssssssssnssnsssnssnnnnnnnnnnns 550,000

This project provides for the replacement of four transformers at the NASA Industrial Plant, Downey,
CA. The hazardous wastes, including dielectric fluid and contaminated equipment, will be disposed of in
accordance with current EPA regulations. The removed, obsolete, and contaminated equipment will be replaced
with equivalent size non-PCB transformers. Continued use of the PCB-laden transformers represents a potential
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hazard to human health and the environment and possible disruption of the Center"s operation from leaks or
fire which is mission critical in the production of the Orbiter.

F. Kennedy Space CeNter (KSC).......ccocooeviieeiiieieieieieeeeeeeevevenn, $2,000,000

1. Cleanup of Wilson Corners Groundwater Griamiration. ... ..ccoccocememecemecanae. 200,000

This project provides for the cleanup of contaminants of the surficial aquifer to an acceptable level
via the construction and operation of a groundwater/hazardous treatment system/facility, Treatment system/
facility is expected to consist of groundwater extraction wells, and a pack-tower aeration treatment unit from
which treated effluent will be used for land irrigation. Florida has approved the KSC proposed cleanup
methodology and has issued a binding consent order requiring compliance.

2. Cleanup of Orsino Yard PCB Soil Cramirehion. ... o.cccoooeoooom oo icecceccceccenes 400,000

Orsino Yard was used as a storage area for transformers which had been removed from service in the
past before the hazards of PCB-contaminated insulating fluids were knom. Because some of these transformers
leaked during storage, the soil on the site has been contaminated. Under this project, the soil will be
removed, packaged, and properly disposed of in accordance with Federal and Florida EPA Regulations. The
project also includes site survey, regrading, and restoring the area back to its natural condition. This
remedial action is necessary to ensure compliance with State and Federal EPA regulations.

3. Install Secondary Containment for Hazardous Waste Tanks, Various Loatias............. 1,400,000

This project will retrofit approximately 15 existing tanks with a total capacity of over 220,000
gallons to allow treatment to comply with the latest issued EPA regulations governing the design,
installation, and use of tank systems for the storage and/or treatment of hazardous waste under the Resource
Conservation and Recovery Act (RCRA). The rules require that all new or existing tanks and associated piping
have secondary containment with interstitial monitoring. The tanks store hydrazine, nitrogen tetroxide and
freon to support critical Space Shuttle facilities such as the Orbiter Processing Facility and Pads A and B of
LC-39. Projected flight operations are subject to compliance with the Federal and Florida regulations.
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G. Langley Research Center (LaRC) suusssssssssssssnnssssnssnnnnnnnsssnnnnnnnnnnnnnnnnnnnnnnnnns $1,500,000

1. Replace and Dispose of PCB Equipment, Various LOEQSB. . cceomceommcoociaceccanee 1,500,000

This project provides for the removal of 50 PCB Transformers serving 26 research facilities. The
transformers in the mission essential areas will be replaced or retrofitted with 45 non-PCB transformers which
vary from 5 to 2500 KVA. Hazardous wastes, including dielectric fluid and contaminated equipment will be
disposed of in accordance with, current regulations. Continued use of the PCB-laden transformer represents a
potential hazard to human health and the environment and possible disruption of the Center®s operation from
leaks or explosion in or near these facilities. Some PCB-Filled transformers are leaking and are being
replaced ror Agency environmental concerns.

H. Lewis Research Center (LeRC) ., wsss s s sss s s s s sssssssssssssssssssssssssssssssssssssssnssnss $3,000,000

1.  Replace and Dispose of PCB Transformers, Various Loatias.....ccocccemcenmccaccann.. 3,000,000

This project provides for replacement, disposal and/or retrofill of approximately 80 PCB-filled
transformers identified as being contaminated with PCB fluid located at numerous LeRC locations. Equivalent
sized non-PCB transformers will be installed to comply with current National Electric Codes. Hazardous wastes
including the dielectric fluid and contaminated equipment will be disposed of in accordance with current
Federal and State EPA regulations. Many of the transformers are at least 30 years old, and represent a
potential hazard to human health and the environment unless they are replaced or retrofilled. The project
also includes the modifications necessary to remove the transformers such as wall demolition and the removal
and/or relocation of existing cable, conduit and utility services. In locations where new transformers are to
be installed, the existing electrical vaults will be rehabilitated, new interface devices and switch gear
installed, and new cable routed as necessary. Additionally, some PCB-Filled transformers are leaking and must
be replaced due to Agency environmental concerns.

I. Marshall Space Flight Center (89)........ N RN N R R EEEEEEEEsssEEEEEEEEEEEEEEEEEEEEEEEsEEEEs $3,575,000

1. Remove and Dispose of Asbestos, BUulldiNg U202, .. u i vuvionen v oo sonaraonenesaes 2,900,000

The project is to remove friable asbestos-containing materials from Building 4202. The asbestos is in
the form of spray-applied insulation (SAI), pipe insulation, and ceiling plaster. The 34T is located
throughout the building above the ceiling, in the basement, and on the exterior wall structural steel. The
asbestos fibers are released spontaneously from asbestos-containing material in the normal process of aging
and deterioration. Deterioration is increased by external forces such as air currents, physical damage and
building vibration. Significant short-term exposure level is obtained when the asbestos fireproofing material
is physically disturbed. The fibers, which may be released can remain suspended for a considerable period of
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time (80 hours is not uncommon), which increases office and maintenance personnel exposure to airborne
asbestos fibers. These fibers, once released, are recirculated throughout the building via the return air
duct and supply duct. Normal housekeeping procedures do not effectively remove asbestos fibers from the

area. These asbestos-containing materials are to be removed from approximately 85,500 square feet in Building
4202 so that a potential employee health hazard risk is eliminated from the work environment. The asbestos
material will be replaced with a suitable insulation to provide fire-proofing to the building structure. The
work area of Building 4202 will be restored to its original condition after removal and replacement of the
asbestos insulation.

2. Remove and Dispose of Asbestos, Building 902 (SCC).....mmnn: 675,000

This project provides for the removal of asbestos containiing materials from the First floor of
Building 902 at Slidell Computer Complex. Work will consist of removal of spray-applied asbestos insulation
above the ceiling and asbestos acoustical materials on the walls. It shall also include air monitoring during
the asbestos material removal. The asbestos material will be replaced with a suitable insulation to provide
fireproofing to the building structure. The area shall also be restored to its original condition after
removal and replacement of the ashestos materials. It shall also include the installation of free standing,
floor mounted air conditioning units with piping and electrical wiring for environmental control and an
underfloor water alert system.

J. Michoud Assembly FaCility (MAF).cueecuieeeecesescacscasocososoosss snnnnnnnannnnnnnnnnnnnnnnns $2,000,000

1. Closure and Decontamination of Surface ImpoundmentS.ssssssssssasssassssnsasnnsnannnnnsns 2,000,000

This project provides for the closure and decontamination of the two hazardous waste surface
impoundments. The work includes removal and disposal of all residual wastes, decontamination of the synthetic
liners and concrete liners of the tanks, and removal and disposal of any contaminated soil. The project
complies with the Resource Conservation and Recovery Act (RCRA) which requires closure and decontamination of
any hazardous waste facility that is no longer operational.

K. WallOpS FlightFaCility (["TFF)llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll m,m

1. Construction of Hazardous Materials Storage Fecillity.....ccooceeoocaoo.oe. tessssrEsnns 300,000

This project provides for construction of a 3,000 square foot building for storing hazardous materials
at Wallops. The building features will include poured concrete exterior walls, an interior floor sloped to a
collection sump, electrical system; adjustable ventilators system, dry pipe sprinkler system and a 500 square
foot exterior pad for cyclinder storage. Currently, hazardous materials such as alcohol, methylethylketone,
haloginated solvents, paints, and paint thinners are stored at various locations throughout Wallops Flight
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Facility. Undetected spills have the potential of contaminating the existing facility groundwater system and
surrounding areas. This building would eliminate this environmental concern and provide a safe, isolated area
for storage and collection.

L. White Sa.ndsTeSt Fa.CiIity GAS”:).. NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEEEEEEEEEEN $3,500,(D0

1. Groundwater Contamination ASSESSTE I oo e 2,500,000

This effort is to define the extent, impacts, and possible remediation approaches for groundwater and
soil contamination existing at WSTF and affected orfsite areas. This includes installation of the groundwater
monitoring well networks associated with the closure of the 200-, 300-. 400-, and 600-area hazardous waste
management units. The majority of the work will consist of the installation of monitoring wells as required
to define the horizontal and vertical contamination characteristics of the groundwater and to track future
changes. Also included in the package are related soil gas and seismic surveys, data analysis, and
enginsering/chemical analyses needed to assure proper placement of wells and validity of sample results. It
is possible that the results of current survey efforts will indicate that further contamination surveys are
required, but these efforts cannot be quantified at this time.

2. Consolidation of Laboratories for Environmental ComplianCe..... sssssssssssssssssssnnnss 1,000,000

The consolidation of the hazardous waste generating operations and functions of the White Sands Test
Facility (WsTr) laboratories is required to obtain a facility operating permit (Part B Permit) which must be
issued by 1990 as required by the Resource Conservation and Recovery Act. Existing laboratory facilities and
operations are inadequate to meet the requirements for this permit. This project will provide for the
installation of new double wall drains as required to meet regulatory compliance schedule for approval of WSTF
facility operating pemit. Also, the existing fuel scrubber will be replaced and the oxidizer fume exhaust
system will be upgraded.

Y/ Y ol To WIS Fa v> 16 3 =3 $1,200,000
1. Upgrade Solid Waste Disposal System, Various Locations, Goldstone, CA................. 500,000

This project at the Goldstone Deep Space Communications Complex provides for modifications of solid
wastes disposal facilities at Echo site (DSS-12)and closure of solid wastes disposal facilities at the Mojave
site. At the Echo site, the landfill site now in use will be enlarged to 20 acres, graded, and fenced. This
landfill and the old closed landfill areas will be equipped with groundwater monitoring and shallow wells. At
the Mojave site, contaminated soil and materials in disposal areas and trenches will be excavated. Non-
biodegradable materials will be removed to an approved disposal site. Excavated areas will be backfilled and
graded. After installation of groundwater monitoring and vadose wells, the Mojave solid waste disposal area
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will be closed. This project is required for achieving compliance with California Regional Water Quality
Control Board (CRMQCB), California Administrative Code (CAD) Title 14, National Resources Division 7 and
Title 23, Subchapter 15, Chapter 3, regulations for landfill areas including security, monitoring, reporting,
and closure requirements.

2. Install Hazardous Wastes Storage Areas, Various Locations, Goldstone, (A.............. 200,000

This project at the Goldstone Deep Space Communications Complex provides for the modification of
existing hazardous wastes storage areas and the construction of two new open-sided and roofed-over hazardous
materials storage sheds at Mars site (DS3-14) and Apollo site (DsS3~12). Included is the removal and
replacement of contaminated soils, asphalt, and other paving materials. The new storage facilities will be
equipped with safety showers, Fire extinguishers, safety eyewash facilities, forklift access and curbed con-
crete floors without drains. This project is required to achieve compliance with California Administrative
Code (cac) Title 19, 22 (Art. 4,6,7, 18,20,24,25) and 23. These regulations for the storage of applicable
hazardous and contaminated materials require roofed-over type storage areas with suitable personnel safety,
spill, and fire control provisions.

3. Air Quality Control, Goldstone, CA............cccccviiiiiii 500,000

This project at the Goldstone Deep Space Communications Complex provides for the construction and
instal lation of engine exhaust airborne particle arrestors at power plants. Arrestors will be installed on
each of the engines in the Echo (Dss-12) and Mars (DSs-14) station power plants. In addition, this project
provides for modifications to correct venting of enclosed solvent storage areas, paint spray booths, and paint
storage areas, and for construction of approved sandblasting areas. This project is required for achieving
compliance with the Federal Clean Air Act of 1977, 40 CFR, Part 60, and with the San Bernardino County Air
Pollution Control District Rules and California Administrative Code (cac) Title 19 and 22, which require the
reduction of airborne particulate matter to ten microns or smaller (to reduce photochemical smog). The work
includes analysis of exhaust and vent discharges to verify compliance.

MISCELLANEOUS PROJECTS LESS THAN $150,000 EACH. ..o $795,000

STUDIES, ASSESSMENTS, AND [CESIAMN....cmmciemiinicaee N s s EssEEEEEEEEsEEEaEEEEEaEEEEEEEn $2,110,000

FUTURE Cof FUNDING REQUIRED TO COMPLETE THIS PROJECT:

An estimated $30,000,000 per year for the next several years will be required for continuing Environmental
Restoration and Compliance.
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